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FOREWORD | [

5 ' To-implement an educational approach successfully, one must match the philoso-
phy of evaluation with that of instruction. This is particularly true when individual-
ization is the key element in the educational approach. Yet, as important as it is to
achieve this match, the task is by no means simple for the teacher. In fact, without
specific resource materials to help him, he is apt to find the.task overwhelming. For
this reason, ISCS has developed a set of individualized evaluation materials as part of
. its Individualized Teacher Preparation (ITP) program. These materials are designed
Ly to assist teachers in their transition to individualized instruction and to help them
* : tailor their assessraent of students’ progress to the needs of all their students.

The two modules concérned with evaluation, lndzv:dualtzmg Ob/ecttve Testing and
A S, L Evaluating and Reporting Progress, can be used by small groups of teachers in in-
service settings'or by individual teachers in a local school env1ronment Hopefully,
they will do more than give each teacher an overview of 1nd1v1duahzed evaluation.
These ITP modules suggest key strategies for achieving both subjectlve and objective
- evaluation of each student’s progress. And to make it easier for teachers to put such
strategies into practice, ISCS has produced the associated booklets entltled Perform-
ance Objectives, Performance Assessment Resources, and Perjormance Checks. Usmg
] : these materials, the teacher can objectively assess the student’s mas.tery of the proc-
‘ - esses, skills, and subject matter of the 1SCS program.. And the teacher can obtain,
at the moment when they are needed, speo-lflc suggestlons for remedying. the stu-
dent’s identified deficiencies.

L e

If you ‘are an ISCS teacher, selective use of these materials will guide you in devel- }
oping an individualized evaluation program best suited to your own settings and thus |
further enhance the individualized character of your ISCS program. ' ‘

- : ﬁle Co-Directors ‘ |
Intermediate Science Curriculum Study
Rm 415, W.H.-Johnston Byilding

S 415 North Monroé Street L
o . Tallahassee, Florida- 32301
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" NOTES TO THE STUDENT

Nbw that you have completed several chapters, excursions, and self-evaluations, ydu ‘

~are ready to help your teacher determine how well you are doing. The performance

-

checks in this book will provide your teacher with this information. Then your

. teacher can help you with thmgs you may not understand and can keep a record
of yqur progress. . IR

Read the next section carefully. It explains some important fhhgs about the per-:
formance checks in this book, and it gives you specific suggestions for using them.

What You Need to Kliow about Performance Checks

g You dd performance checks when 'you are ready. Per-
formance checks are somewhat Ttke the queéstions in the self-
evaluations — you do them whenyyou are rcady, not when :
the whole class is ready. - ' !
2. Your teacher or both ef you decide how many you do.. .
.Your teacher or you and your teacher together will decide ,
which ones you should do. You are not expected to do all o
of the performance checks. .
3. Thereare three forms for each performance check. Every ‘-

~ performance check is written in three forms — A, B, and C.
(The title of this booklet tells you whether it is Form A, B, or )
C.) Usudlly the answers for cach form are different. When
you do a check, you will use only one form. The A, B,and C
forins are alwdys in different booklets.  Within each booklet
all the performance. ob]cutlvw for the same uhit are-listed
together.. These units are in-numerical -order.. Each unit has, . ; o
performance checks, based on core material and pcrtormdnu,. » )
checks based on excursions. - '

4. Each performance check has its own number. The num ber
is in the outside margin of the page and will look like this:
03-Core-17A or 05-Exc 17-2A. These numbers mean ¢ !

03 - Core - 17 A and 05 - Exc 17 - 2 AT W
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5. Each performance check is separated from the other. -

~

There is a line before cach performance check and one after
it. Some. performance checks have several parts, so do every-
thing called for between the lines. . When there is no line at

the bottoma)t a page, you can expect to find the check con-

tinued onto the next page.

6. Sometimes you will heed to use equlpment If spe‘cigl

‘materials arc necded, they will be in boxes labeled with the

sante number and sometimes. the same letter tad as the per-
* formance check for which you need them:

7. Some performance checks have two or more answers. If

more than one answer is correct, you must select all the cor-

rect choices. In such cases selecting just onc answer is not

enough.

8. Some performance checks have no answers. Occasionally,
you may be asked to do something that is impossible and to
explain your answer. “If so, say that the task is impossible
and explain why.

9. You share. books: of performance checks and YOU DO

NOT WRITE IN THEM. Write your answers on other paper. -

Give the number and form of the performance check for each
‘answer you write. If yau.are to draw a graph, your teacher
may provide you with grid paper:

10. Your teacher. or his assistant will collect and mark your
checks. And somctimes you must dsk him to watch or assist
you as you dq a cheek.

11. Sometimes a review procedure: will be suggested. If you
can’t do a performince check, you may be asked to review

‘a part_of the text or a sclf~cvaluat|on question. You may

then be checked on’ fhe ‘\:unc mdtcnal $O Bc sure you un(:fer-
v ostand the mdtcrlal you review, Gethclp if you necd lt '



" Get two test leads, a bulb, a socket, and an ISCS battery from your ‘teacher. Charge o O1-C§re—1C

e battery for onc minute. Get your teacher to watch you Now connect the bulb
to the battery so that the bulb Ilghts

r p—

"Look at the drawfng below to see whe? YOu would put test leads to make the bulb | Go
~ light. Then, write the two numbers fo¥ each test lead that show wherc the ends ot. .
each lead should be connected. ' : o . — \v
8 7
| 6 | WO
o hd
N
N 3
Something that changes in an activity and-affects the results of the actmty is callc ‘ 01-Core-3C
a. a solution. ) .
b. anexample, . ' ' . |
" ¢. avariable. ' T,
d. a data'table. _ : .
- In box 01-Core-4€ you will find a circuit that is all set up. Use the good spare parts in ' 01-Core-4C
the box to find out why the bulb doesn’t light. Which' part is bad? ,
Get batteries C; E, and F from box 01-Core- 5. Use any othu mdtenals you think O1_-Cor_e-5C R
you nced Which of the batteries has influence? ’ ) ‘ oo e
¥ K ) N
X '{: A ~r : . g —3
A nutcracker c‘fn transfer influence to the shell of a walnut, Why must you squeeze 01-Core-6C
the nutcracker before it can break the shell oflthc nut?
Match the following terms by first listing the numbers (1, 2; and 3) on yohr paper ‘ 01-Core-7C
and then writing after cach number the letter (a, b, ¢, or d) of the correct matching -
definition. ) : o, “
Terms : Definitions ,
1. Subsystem a.” A group of objects that - -
2. Component _ % interact with each other . a ;'
3." System ~b. Any object that is p’:?rt of a ) ' .
' 4 System '
’ ¢. A group of objects that
‘ dll‘t.(,tly interact with each other
within a system
. d. An object that:does-not inter-
act with other objects ) T,
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01-Core-8C On your paper, write the letter of. each diagrdm which identifies a system. Also
explain why the diagram or diagrams you chose repgesent. systems. -
. ' ¢

[T |18 1 -

o= |

o
- ] ‘
° Diagram a . Diagram b s ' Diagram ¢

. - = . .
01-Core-9C , '

A . * .

£ o E
. D '
i . », - . - '
/7 v ; ~
/.
’ A
/ " 7 F
\ ¢ - . ' ‘\ ’ . « o Coe W,

T T — // T T . ) .

“On the diagram above, measure the distance between the following points to the
nearest 0.0 em. 1 - o
. What is the distance from péint\'(' to point A?
2. What i the distance from point B to point D?
3. Wihat is the distance from point F to point E?

'Y

. 01-Core»10C.

[

Ask your teacher or his assistant to move a pencil back and forth for you. You tell
him when to start. Use your ISCS timer to find out how long the pencil moves.

¢

| A

01-Core-11C

: On your paper write the letters ot all good reasons for using data tables,
a. Data tables store ifformationin a usctul way.
bh. Data tables remind you to collect the same data in each trial.
¢. Data tables make it easier to find .how one variable -affects another.
d. Data tables help make sure_you collect the same data for each setof
. measurements. ' B '

» . : | ] :
: _ L. ~
e. AII of these. : :

.




- . e .~ .01-Core-12C
[ 4 . B + . .
Name of No. of No. of Distance from Total .. Total Time ' .
Group Sinkers Times Hook té Pulley Distance for Dragging
Member Dragged | Dragged| (cm) - Dragged (em) |* (sec) o
Sue 1 70 90 - . 6300 - 130 )
= : : : .. Y »
| Betty 1 2 60 85 5100 110 -\_ ‘
Sarp 3 S0 80 ' 4000 ) 105 :
- Study the table. Then answer all the questions below. '
. What was the distance in centimeters from hook to pulley when one sink-
er was dragged? : e
2. ‘What was the total distance in centimeters that three “sinkers were
" dragged?
3. How many times were-the two sinkers dragged?
— - ! S—
Wflich phrase below correctly completes the sentence?. An operational definition

includes a description of the thing being defined. )
a. the color or beauty of * .
b. the way to measure ’
¢. the texture or luster of : . ‘ .
d. the way to classify ' I

. 01-Core-13C

On your paper, divide 14.38 by 3.4, Ro{md off your answer to one number aftcr_ :

the dc&:’il%:nl place.
T 1 ' ' /

- 01-Core-14G

-r ‘;‘ ‘—, S“Xf - -

01-Core~1 5C

On your paper, multiply 3.22 by _4.4.
01-Core-16C

Add these three numbers on your paper. 3.5,4.28,6.71

Subtract 5.75 from 8.7 on your paper.

01-Core-17C.

Your teacher will observe you for this check when he can.

01-Core-18C

. 1

Yout teacher will observe you for this check when he can,

P

01-Core-19C .

A Y'

Your teacher will observe you for this check when he can, L Oj-Co_re-;ZOC__-,
Your teachdr will observe you for this check when he can. o "_". . 01-qu,e-*2‘_1.C
.; : — ; }* —— I “*1 ..;
“Your teacher will observe you for this check when he can. 01-00[9—220 '
. L . » .

— N . N

P . ]



" .01-Exc 01-1C Whlch of the folfowmg tells the' main advantage of tbe metr1c system Wthh makes
o o it usefu] in measurement problems" : .
a. The units of the metric system are related by factors of -the nurﬁberten
and therefore changing from one unit to another is easier. '
b. The'meter has a’more reasonable hlstorlcal basis than the yard. :
+ . c. It was developed in, France, and most of the early scientists were Ftench '
-d. The metric system is more exact than the Epglish system. ' -.

v -
01-Exc 01-2C . "The measurement system  that is used in 1SCS suenceJns the
T a. Metric system. '

D . H

' " b. Greek system.
) c. Hebrew system. , ;
d. English system. E S T
01-Exe 03-1C - In Exwrsnon 3, you studied two forces — lift and drag — acting on two smkers

One foree was greater than the other. You found this by making the two forces
act_directly on each other. Read the two examples below. Which oné¢ makes a
direct comparison of the.two variables? .
. -+ a, Carla and Joan sat on opposite ends of a seesaw to fmd out who was
heavier? Which girl was heavier?
" b. Carla was heavier than Roberta on the secsaw at school Rob’erta was
"~heavier than CaHa on the seesaw in the park “Which glrl was’ heav1er"

w55
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Which of thé following is an operational defidition? . - " Q2-Core-1C '
2 a. A slug is a unit of mass in the Enghsh system lt is defined in 'terms of ' .-
’ . . -acceleration and force, : . :
b. Sound is the form of energy w{mh e‘mses the needle of a- eo{md level )
meter to move, The amount of needle movement measures' the loudness
n D . of the sound. o * o P ’
N/ ¢, Biology is.a science thdt dedls with llvmg thmgs - . . ”
Eacly student in yqur class marked his seale for, his fore.e measurer in dehel‘ umts ~02-Core-2C
, 1. If cagh stugent usgd his own washer unlt scaler for tlle rest” otThe course ot
»  “would the scale cause a problem? I . > .
-2 prlam your answer. . R . : -
Suppose -your teacher rhanded you a ppstdg,e stalup and asked ‘you to welgh itwith 02-Core-3C
your force medsurer. + List the, lctters of all:of the thmg§ below»that you would nce,d ' '
) for your force measurer. ;- v
A very thin blade = » o R K - . K
? h. A longer scale card o o . ' A
' . The thin blade and the 0 to 10 N card X . e
+ d. A scale calibratgd in ynits fromONto0.IN - e o
* Get £% 1SCSforce measurer, blctdes paper ehps and a newton scalt card from the , 02-Core-4C o
supply \irea.  From yourvtcueher, get an electricity measurer base and g s skate wheel. . ' L - .
Report - your ‘teacher how much the electricity measurer base wughs and-how . . - -
+ much tht skate wheel wug,hs ' o _ s ’ ,
. - - — - . : ~—r -
Get box 02-Core-5C from the supply area. Use an ISCS force measurer, a newion Og-Coro'-5C_
¢ scale *Card, an aluminum’cup, and paper clips to-weigh ecach of the two'objects. On o _ o
your pdper write the difference in newtons between the weights. S
."-:_ : —— e - % : et R —
. Ndncy brought scfmc marbles to sehooi to weigh on her force measufer. She added 02-Cote-6C

them one at a‘time to a cup hung from the end of, thc force measurer. Her data-are _
shown in the table below. - . : . _ S -

) . ' N'u'm'bcr"of Weight of Marbles ‘}"__ e :
Marbles ~ (in newtons) '
: ! e _
. 2 T 1a .,
‘ ' 3 s
. | 4 3.5
| -5 .32
. . 6 AR .

Vi




Susan did Excursion 3,-w}1ich compares weight and d On a separate piece ‘of

.-“’ - ‘ graph paper, label the axes as- shown below. Constr a graph of Susan’s data, *-
A - - listed in the table.below. - The table shows the draggmg power of the dropping smk- .
e ' ~ers. Draw a best- ﬁ.t line‘for the plotted pomts ' . S
. L ] \. \ . . N . .. . " . - . l‘ ‘ a
‘ r - o FHEHHE - e
[N ] “ N R S " o ' 3
©o : . T . .10
X d ' At ,
- Sinkers ' Siikefs | © @ g :
. Dropped - Dragged | . ( 4 —11
. < - T« +
"’ : :‘ 0 o« 6 .
o . . . 2 p ,'8 / v ..
. 3 . 6 ¢ 5 ! | . .
. d04 ] 8 X 4 TE
) a . AJ
0 o - > - ,& 2 I M3
. : - .
q ) . ‘ » ) a ) .- . T
o T o ‘2 "4 "8, 8 10 12
oo v+ " SINKERS DROPPED -

v

| ();Core-BC

L ]
»

Wnte an operational definition for wetght usmg an ISCS force measurer in your

. defmmon

-

~ ~ 02-Core-9C

'Ask your teacher for a force measurer with an dlummum pin in it. Do not remove
the pin.
Answer the following questions by listing the numbers,(l 2, and 3) on your paper
and writing after each number the answer to the corresponding question. *'
1.. Does- the force” measurer have the thin or thick blade attached to it?
2. What is the number of the hole the pin is m’ . .
3». How,much force is on the aluminum pin? S ¢

b

4

02-Core-10C

From your teacher, get force measurer. scale card 02-Core 10C.- Use your force
measurer with the thin blade to weigh a sinker. Have your teacher watch you. Re-
port the weight in the units shown on the Scale catd.

¢
. .
y "

- -

02-Core-11C

»

-

.d . . ‘A’ .
On your paper, write the word which completes the following sentence.- The metric
unit used inASCS to measure force is the__ s

e, - .

b}

A -

© 02-Core-12C

On yom' paper, write the wordq that complete the sentence: below ..
You can tell that a foree is actmg on a basketball if. you can see changcs in its
.or ¢ '

..
e

3
~

e
N"_'
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Get a compass and“the heavy blade of a force measurer from the supply area. "Set.
the compass on your desk. -Bring the heavy. blade very near to the compass from
three different dirgctions. Watch what happens. )

I. Is there a force acting between the heavy blade of the force measurer and

the compass?

2. How (giyou know’

" 02-Core-13C

-
&
L

) Diagram a Diagram b
~ The two rulers being bent are alike. ’

i I, Which diagram shows tlie greater amount of force being applied? -

N 2. Why did you make that choice?
An. operational definition answers two questions. Think what the questions are and 02-Core-15C.
then answer them as you*write an operational definition for force. Co
An opetitional definition answers two’ questions about something. Write those two 02-Core-16C
questions on your paper. \

) - A — 3 - - r

When a % kilogram mass is hung on a force measuygerblade, the force measurer blade 02-Core-17C
bends. Naine the kind of force pulling down on the blade. _ . '
A squirrel carefully climbs out on a twig. Thc twig bengls-and snaps off. What force

i

causes the change in the shape of the twig?

© N

02-Core-18C

~Terms such as beauty and honor are difficult to define operafionally. List two

" 02-Core-19C

reasons for the difficulty. . e W
T - N - B
Look at the diagrams of thc_measoﬁlg instriments.  What needs to be added to n | 02-Core-20C
them so that you could tell your tea«ger your measurement wuthout having to '
show him the thermbmeter or thc speedo etur’ . .
o ’ : v N .)
) .
) ) Thermometer

.

A
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02-Core-21C

v

Tie or tape a string to a magnet as shown below. Hang the magnet on a thick force
measurer blade, Measure the combined weight of the magnet grﬁi string. Number
and record your results for each step of the following. .
. -1. Record the combined weight of the magnet and string. ’
2, Attach a thumbtack to the magnet as shown, Pull gently on the thumb-
tack until the magnet releases it. What is the force measuref rtading.when
the magnet releases it?. o ‘ '
~.3. How much force did the magnet exert on the thumbtack?
. . ¢

‘»” .

.

- 0-10 Newtons

AN o _
‘ o _ .
_ L Force Measuref
o - d
—
- O .
i ' String
Magnet . !
2 _ - C : Thumbtack

.

—t /

02-Core-22C

M

List the letters of the situations described below in which there is a force acting in
addition to gravity and friction,
a. A trailer parked in a garage
. b, A baseball smashing through a window
o ¢. Two science students hitting head-on '
i d. A pulley sitting on a shelf ‘

e. A lead strip lifted from a desk . ' "
1] .

—p—

02-Core-23C

What four things should be true about something that ls to be used as a standard

unit of measurement?-
. , . .

-



Roberta was given two old and uncalibrated spring scales, A and B. She calibrated
» each spring scale two times. The two drawings below show the results of her cali-
brations of each scale. Roberta must use one of these two scales in an experiment.
I.. Which/spring scale should she use? -

02-Core-24C .

multiply and divide. Suppose you were to use the sunlu below.
I. Would it be casiest to report, multlply, and divide the measurements if

the units on the scale were divided into 9,"into 10, or into 11 subunits?.
2. Why? / !

e

2. Why?; ' ‘
. "‘\' . ¢ \
) , i /o
$ Trial 1 g Trial 2  Triat 1 Trial 2 -
Scale A o scalea | Scale B Scale B
L &0 & —6- o o
— 1 — 1 — 1
— 2 =2 — 1 2
—3 — 3. +3
— 2
—-4 e 4 _ - 3 T 4 .
- — — 4
5 5 i ) .
C oo . ' ) ' . .
Calibrations for Scale A Calibrations for Scale B
‘; N '..
_ . . :
In this course, you often ‘make several measurements which you are then asked to

02-Exc 06-1C .
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02-Exc 06-2C I. Which of the scales below would allow you to mdkc the most accuratc
measurement from A to B? s
"~ 2. Why? f
" 6 I 1 B 2 - : 3
) Scalea L i L J ] - J
A : . .
O ‘ * 1 at. g B 2 d 3
Scae b | ] ll ] - | = ]
. 3 j 1_' B 2 ' 3
scatec LL L L L 111111y BRI
02-Exc 06:3C° - ’
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Repmrt your answeis to both questions below in decimals,
l.
2. On scale 2, what is the reading at N7 At P?

P S
z2 -
|

4 5
P
. Q\
R

On scale 1, what is the readingat H? At K?

_$

02-Exc 07-1C

Write the letter of the best answer.

as the meter was first determined, it was  »

d.
.0,
C.

1.

—

~

ulways fixed by nature,

taken from a list of standards pdssul down through the ycar,&;
set by a group of'meh ' who agru,d on its'size.

discavered by scientists.

-~

When the size of a unit of measurement such

)
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The palm is a unit of length badsed on'the width of a man’s hand. The cubit is a
unit of length based\gthe distance from a man’s wrist to his elbow.

1. Why are megsuring units. such as the palm and cubit not used much to-

d‘ly’
2. Why are stdndard units ‘such as the gram and meter uqed instead?

- 02-Exc 07-2C
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The brightness of a lighted bulb was measured with a light meter at several distances
from the bulb. The data are graphed as shown below. Notice that the light bright-
ness gecreases as the distance increases.

Compare the change in brightness between the distances 1 foot and 2 feet with
the change between 4 feet and 8 tcct Choose the words which "orrectly complete
the following two sentenoes.

. When the bulb and meter are close together, a small changt 1} distance
produus a (Jarge)(small) change in brightness.

. When the meter and bulb ar¢ far apart,’a large Lhdngt in dlstame pro-
duus a (large)(small) change in prlg,htness ‘

60

50

40 | ne

TNESS OF LIGHT-(in foot-candles)

-0 7 2 3 4 65 6 7 8
' BULB-METER DISTANCE (in feet)
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said she was dping .

(3

{

How can lggy lift a box from the floor to a desk with th,é least amount of work
being done on the ox? Select thie best answer below. :
4. Lift it wpth his hands.. * R
b. It deesn’t matter how he does it. ‘Fhe work on the box is the same.
¢. Use a pplley and a rope. ' _ "
d. Puslrit up an inclined plane. ' .o

03-Core-1C
o »

L

. .. ! o .
Measure the distance between each of the three pairs of points, and report your an-
swers in meters. .
[.'AtqD o N

2 DtoF . ., e p s ,( 8
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In cach of the following ca;cs. make the changes asked for.
L 29m=__ cm :
2.72¢m=_ m
3.8em= . m
4. 4.lm=_ . ¢cm v "

" 03-Core-3C
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The name of the metric unit used in ISCS for measuring work is
: 1

03-Core-4C

Find out how much work is done when you lift an 1SCS cart from the floor to your
desk top. Get the equipment you need to dd this.. Record your measurements in
newtons and meters, and record the answer in the corréct units. - .

Y B

03-Core-5C

State an operational definition for work.

03-Core-6C

5. 4

v _ . . . . a - . : : - *

Complete the sentence below.

Mpuica lifted a test tube from.tlw.ﬂoor.an*ct it on the table. .l-lcr'lS(‘S classmates
on the tést tube.

Ay
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03-Core-8C .. °' A force measurer was used to pull Nancy’s purse across the floor. What measure- -
o ments below would you usé to measure the work done on the purse? Choose as
many as you need. Do not calculate the work dohe. 7
" ‘a, The forcewugasurer showed-3 newtons of force.
b. The purse moved 270 cm. '
. ¢. The speed it moved-was 3 cm per second. .
' d. The purse moved for 90 seconds. )
Mat'c'ﬂe terms systen;, subsystem, and component with their definitions. Write

03-Core-9C

-

"the number of the term and the letter of the ma¢ching definition on your answer

. sheet. - . . -
"~ Terms - L Definitions ' '
* T. System i " a. A group of objects, such-as a hat,
2. Stibsystem : ' a_book, a feather, and a clod of dirt
) 3. Component (ofa\system) b. A person who fights another
- ' . ¢. Agroup of objects that interact
' < directly within 3 system

d. A group of objects that interact N . |
with each,other ‘
e. ‘An object that'is part of a system

“~

S

— Jake’s engine-lifting system is shown above. List four labeled components which

-form & subsystem in the engine-lifting system.

¢ . ‘“ L 30
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\  Study the dlagrams below. ¢ L ' . @3-Core-11C

1. List the letter of each diagram Wthh shows a smgle system ' . STy
2. Explain why any dxagiams you chose represent systems. ' C

O..

’ N
Diagram‘a - . * Diagram b . p'fﬁnam c
Study the diagram of the geinder. . - ' . 03-Core-12C
.. 1. List each of the sets of components llsted below Wthh can be cansidered .
a subsystem. R .
2. Why did you select those sets? o ~ . T
Drive shaft
v \
Terminals - ' \ - ~
. ! Hex nut
- H '
_ Motor | = Grinding wheel
! .
Components : : ' ) T
a. plug, motor, grinding wheel . d. plug, prongs motor
b. cord, motor, drive shaft e. grinding wheel, drive shaft, motor* v
¢. grinding wheel,- terminal, prongs }
X T . -

Select the phrases which describe the relationship between work and systems. Syss  03-Core-13C
tems can ¢

a. have equal input work.

b. have equal input work and output work.
¢. operate with no input work.

d. use input work to.do useful work.

i
5




03- Core-14C A Look at the diaw. A mason (D) wants to lift a sack of cement (A). To. /
o “ . move the cemertty puts a board (C) over a rock (B) and places one end of the
o board under the cement. - He then pushes down on the other end of the board and
) : lifts the cement. . s ' :
‘ 1. Name the lett% of-the input component. . : TN
2. Name @g lettet of the output component. - '
C» . :

03-Core-15C In the diagsagg, consider the % kg mass (C), the string (B), the pulley (A), and-the
' : sinkers (D) to be 4 system. After the appropriatc numbers, write the letter that »
identifies the source of the input work in the system and the letter that identifies
‘ ;' * « the.object on which the output work is done. TN
/ ' 1. The input work is done in the system by _ _
‘ ; ) 2. The output work done by the system is dom on ... '

03-Core-16C In the diagram below, think of the balance arm as a system. The force rfieasurer
shows a reading of 6 N and moved down 0.18 m. Thé 4 N weight moved up 0.23 m.
. 1. How much input work was done on the system?
2. How much output work was done by the system?:

~




' ( Delia checked the equal-arm balance system shown below. In doing that, she lifted . 03-Core-17C
', the 7N weight 0.3 meter. Her partner Kitty asked her hbw much input work she E
had put into the system. What is the best answer Delia could have given? ' )
a. Just a little bit more than 2.1 N-m _ _ -
b. Just a little less.that 2.1 Nm - ’ .
C. Exactly2le ‘ s
d. It is impossible to say, since no force or distance measurements were .
made{of the work input. p )
4 \ *
"Find the average of each of the following two sets of numbers. Show your work. - 03-Core-18C
1. 2.1,23,and 1.7 - ' .
< 2.22,18,and 2.4
Alice counted the number of drops pelr’"minute from a leaky faucet. Her data from 03-Core-19C
several trials are Ilt-:corded in the table below, Why is the average of 37 drops per o
minute probably closer to the true drop rate than any single measurement?
’ . ’ ' . N
. | Trial Drops per ' - ' {
v . - : \ Minute . "
~ 40 | - | ~
' 2 34 T S |
, ; 36 '
4 | 38 L
s _ 5 | 39 L - - . o
.« | Average |- . .37 ' ' ’ . '
2%
-\ ‘ '”.
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. 03-Core-20C
o . student vxelghed the strip two times. They got the followmg data.
ven L J .
- " | Student vl | Trial 2
- (in N) #(in'N) ,
. Amn 0201 : | " -0.196
s At | 0,198 0.200.,|
- Dick ’ 0199 - | 0202 | - "
Bill 0 197 0.196 | . '
Why shouldn t the students all expect to get the same welght for the strlp"
¢ : * . _
03-Core-21C ‘Get from your teacher either a. copy of the graph below or grid paper. (On grid
o paper,eQpy the graph below, label the axes, plot the points, and draw the line.) Using
the graph,find the mass in grams of the following.
1. 7 sinker's'
2. 3 sinkers T ' o 4
3. 9 sinkers . . o
. 4. | sinker Ly T
. - 30 :
b
. P’ - .
25 S - — .
N : ’ :
" € 20
< .
- &5 :.
Z
. 7]
< -
=
0 2 4 6 8 10 12
G -~ NUMBER OF SINKERS
. L _ - . o
03-Core-22C -Mdl‘Vln attaehed his “force medsurer to a box. of thumbtacks and pulled the box‘ o
- across his desk. The force ‘measurer readmg as the box moved along st 0. IS .
" newtons. What is the name of the foree he st measuring? ' T
O§:Co,r:e-2_3cz | * Jahin found that the input work on his inachines'élwaye had,to be greatef than the-
BN ‘output work he expected. Why is this true?
N i _

o

- 3

Four students determined the weight of a. lead strip that they were testing.

i . . g

‘e

-

‘Each

~
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03-Core-24C

When you crease a newspaper by rubbing your finger along the ‘fold, your finger gets

hyWhat force causes your finger to get hot? ot
< * -

Think of an empty wooden soft drink case bemg dragged along a grodkry store floor. 03-Core-25C

What would happen .to the amount of “friction if the case were filled with twenty-
tour bottles? ~ +  ° ) . .

—,

v

‘Mr. Blaek wanted to determine whuh Mhodel engine was better fOr a certam type
of track.: He also W:rﬁted to determine which fucl was the better fuel. He put fuel
A in engine 1 and fuel B in engine 2 and tested them tht is wrong w1th Mr.
Blaeksexpenment’ . o .o

2 'S

. 03-Core-26C ¢

AR SN

© . Jean was studying heartbeat rate. She had Jim run for three minutes and’ S‘illy walk
for three minutes on the. sehool track. She then tested thelr heartbeats for one
minute, : .
' I. Name a variable that is unChanged in both cases.
' "2, Name a variable that changes in the two cases.

1 ]

P

03-Gore-27C

A paint manufacturer wants to know wiich of four paints, will fade the least from
the effects of weather. : ..
4. What variable should be purposely varied in the experiment?

2. After the manufacturer has made the eha\ges proposed in part 1, what

", variable does he study the chianges in?

’

A e

* 03-Core-28C

Q v

A racing car owner wants to know which of three drivers has the dri¥ing ability. to 03%Core-29C
go around the track in the tdswst time. Naturally each driver will drive around the o
-same track. Name two other factors which the owner should keep unchangedNf
his"trials are to be useful. :
x> : - . =
In the pulley arrangemend shown in the diagram below, the’ rp‘m,and the. pulle )

together WL‘l},h 80 N and will be lifted 40 cm. Read the sentences which fdlfow. Se-‘_
~lett the one quantity in parentheses which best t.ompletes egch st sentence. and record -

“your answers. . .
1. To raise the mass and pulley -,

40 cm, the force would have

to move (20. 40, 80) cm.

The amount of force re-

quired to raise the combined
weight of 80 N of the mass |

and the pulley by pulling on -

the rope would he dbOllt (40,

' '80 .160) newtons.

03-Exc 9-1C




03-Exc 10-1C ) In Excursibn IO you 1nvest1gated“ the effect ot using more than one pulley in a sys-
tem. You compared input work w1th output work in each case, . '

1. What, is the comparison. between the 1nput work and the output Work

o , . . . of movable pulley systems? =
. L . 2. What is the advantagg€ of using movable pulleys to hft ob1eets"
03-Exc 11-1C ~ . Two men couldn’t lift a piece of mzich'rnery intdythe back of a deliveryrtrga( They

got a ten-foot ramp and tried to slide the machme up it, but they still couldn’t-do lt""
1. lt the men replaced the.ramp with a strong twenty-foot rarnp, would the.
L force required to push the machlr\ery 1nto the truck be decreased 1ncreased

we " . or not changed? . S o
2. Explain why this i is the case when a 10nger rdmp 1s used. T Ze

' : " o =

03-Exc 12-1C Mrs. Brown holds-a’ seesaw while Louis, who weighs 450 N, climbs on the rlght end
' 3 meters from thé pivot. After his sister Janis, who weighs 300 N, gets on the other
‘end at 4 meters, Mrs. Brown lets go. . - S .
-1. Will the greater momen hen cause the seésaw to turn clockwise or
counterclockwise? - " * ‘ . -

2. What is the amount of dif? erence‘in the moments?

a 03-Exc 13-1C B l*lnd the average fo one declmal place for each set of numbers Show your work,
4 . o . l Sy" 6”‘ 4% : o * .
2. 7%, 6%, 7% ) Lo
o < . :
Ll " ' "
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‘The waod bloek shown is dragged three times over a table Eaeh time a different sur-

03-Exc 14-1C
taee A, B, or C,"is on the tablé. - Whrch statement below best describes the result? ;o
The torce of frigtion . T
4. will bé the greatest on surface C. beeause it has the ldrgest area: . .
. .. b. will be the same on all surfaees because the total Welght 4ctmg on each .
“o., . surfaceisthe same. 77 - R
. ¢. will be the greatest on surtaee A becadse there is mo;e werght on it, and
S welght mcreases friction. . ‘ Ve
‘ d. will be the,,bmallest on. s‘urtaee C beeause there is Iess welght per squdre
meh onit. _ . iR ‘ ' -
N [ ": . . . - “_ .
- < . . A [ \
‘a)‘ {.5 ; . .
. s .o .
<y - . .T‘ , - Q
+ * B [T “
\/ 4 C RO o
s - . _" ) . ) ' v R
[3 ‘ .- ' ‘ Al& ‘ oot - v .\":
L) o N . : '
. e
. 3 ' AT
: - . o, .
R B - - . ]
. . : . -
L . N . . _ : 5
) | \ .
: l SR SN
\ v ' . " ] l N ', / V;ll‘b
) R .
. 4 M i‘ - '
* ‘;,‘-,. ‘ - , L] «
¥ ® .
v ¢ } ' .
- » ';’
. , it '
y R
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Imagine that a spring is ‘squeeled ‘or_the bowstring of a bow is pulled back. What . 04-Core-1C
kind of energy is given to-the spring or the bow string? .Select the best ansWer below
. a. motion energy Ji . . ' L _ . ‘ ‘
b heat energy : et L. o .
. frictional enérgy - o . B L
d. potential energy - _ . B B e

‘A wound-up Llo;kspring, rocket fuel, and a bfick on the edge of a shelf have poten-* 04-Core-2C '

tial energy. What is the meamn’g of the term .potential energy as it is us d in that

4

sentence? - ‘ SR .
The spinigig -is llt'tcd olf the track at 4 and set back onto it at 3. Record the létters ‘ ‘ * 04-Core-3C
of any merurements you would use to calculate the change i in the potential energy - '
of the spinigig. . ' ‘ * : : ‘ . :
a. Weight of the spinigig track in. hewtonsL V! : . o LT
" b. Weight of the spinigig in newtons _ - o - S o
¢.. Distance up the trdck at | m meters ) : o o
' - . t ' L - ‘ ' o
’ d. Heéight'6 in meters , . | n : I o
.oy Height 2'in mptcrsw : : It""" - 5 .
) ¢ - - : ‘_ . - P4 3 . ‘D ¢ .
. ‘. 7 v / . b :
— vp — V-F- - anb! ey o M 1
P . ; .
. * ' ’ ——-— - *——*dp&l_ L—L-—-
. da ¢ ! —" . ) X
) s P o
- ¢ @ .
( L b B SO 1 :
Lo . L = ! »
- ’ A ‘ - g’ ' ‘ ﬁ’ i+ * #
¥ . i f . ' ' . : 3(_
T | - pv— - I} - . : : = — —l . v
A monkey, a bdboon and 4 chimp are parts of an act in which each in turmumps~ - 04‘~Core-4C e
onto the upper end of a seesaw. - They cause lirge red balls on the lower end of ¢he : Lo -l
scesaw to be tossed high into the air, Calculate the potential energy edch supplies to | . L .
thc eeesdw Show your calculations and answers on your pdpcr ) o
) .-’ ) * . .o . P 3 ) . Lt
. Animal Weight~Forcc of chght above Seesayv .. S '
e - - 'Animal (in newtons) | (in metcrs) oL R ( :
I Monkey | - 210" ;. | 20 | . 5
o |2 Chimp | - 556 .27 -
: \ . |3 Baboon | - 973 c29 e
. . . . ." T ‘ R T T A ] » . - .- 9 ) ‘ B ]
—— ‘ e
".‘. * ' u) ~' ") ‘,‘.‘.
S LT ' . 5
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04:Core-5C T I. If Mary lifts a boulder off tlle ground to the top of a wall does she gwe
* , - . it energy’ '
2. Ifsp, what kind of em,rgy does she glve 1t" lf not, why doesn t shc give
it cnergy" - o s - )
» : AA 1 . n — ° — y )..__r
04-Core-6C + Name a metric unit used in lSCS to rcport thc gravntatlonal potmtml u\cr;,y ol an-
’ : . Ob]LLt L S » :

.

i - e

al! P idolo, do : J

047603-{0/_/ Your instructqr has suspcndcd an object, libeled 04-Core-7C, abave the floor. Use

: \_r ) your force measurer and a meterstick .to find .its potentlal encrgy. Show your meas—
. X ugements and Ldlbuldtlonb . _
: : : N)- “; . - * —— !
- 04-Core-8C . .’ Look dt the diagram b(.low ‘When the boy kicks the- football it goes down ‘the field."
( __ o N . Name the component do?ng the.input work. - '

Lo
~—yte

.. Football |

1

el
v

— — e e — % ‘

04-Core-9C ~ Tell what is mgant W input work. T, |

£y . - L . N , . - * - . o .

04-Core-10C . Select the phrase that completes t\lw'sentencc' The name given to the object in a
' C system that does work on sonmfhmg else is the T
u. input work. : R .
. b. energy suppliers L _ .
R . _ . c. output work, - Co

d. encrgy receiver,

]

. . . . . )
' .
. . 4 . o Y o
— 0 4 . L ..

[ ] [
-

04-Core-11C ' , Select the plll’dSL that L()mplttts the tollowing sentence. Th‘L name given to the
- objcd ina systun that ltas work done on it by something else is :
.o B a. input work.” ) A
' b. energy receiver, - ‘
- t 6 ¢. output work. ' _ .
d. energy supphu. . : o ' )

-
o
<

"Ndmc th.° component receiving the<output work., - . _ -

. . f . . . . B . : T
. . . M N
» N Vs v .
v . .- . .
3 e . .
%\ w A '
. . P s . ‘. \
- '- . . .
. .t . . P . ' “a
' :
. ' . ' .
. v .
. "y
. .

-

=
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Descnbe a method tor tellmg wlﬁher an object has mot1qn enérgy You may use an

example if you wish,

~.04-Core-12C

Set in the roller bearing blocks, you have a 4-disk spinigig with a strihg wrapped
around its-axle. Attached to'the string is one sinker that can fall 1 meter andcause -
. the spinigig to spin: What effect would doublmg the number of smkers have on the
splmglg, s speed of rotation? = . -

L3

04-Core-13C . .

o T‘.Qo. v,
(Y

Suppose _your spinigig turns 10 tlmes in' 50 seconds What is 1ts speed in turns per 04 Core-14C
secohd? Show your caleulatlons on your papef‘ ' . . .
P . ? .
What does the curved lme on the graph tell you about the thistle growth on dn un- '04:(fore;150 .
"plowed farm? (Hint: Compare the change in the thistle growth between thé 5th . “
and 6th years with that’between the Ist and 2nd yedrs.) . .
W 8
. £ ‘ |
<,g "
c C
4
n 2 3 .
. J g ‘
» = 2 .
o
- .0 1 2 3.4 6586 7 . -
o _ YEARS ]

What unit would you use for reeordmg the speed of a spimning object such as a 04-Core-1.'6C
spuugu,’ ' _ S
Get some graph paper, draw a pair of axes, and label them as shown below. Use 04-Core-17¢"
your grid and the table below to plot rocket speed agamst fuel used, Draw a best-fit
line for the plo ed pomts : L N ' -

.- 48 .
Rocket Speed per Ml of Fuel 44 . '
- Speed Fuel® % 32r -
v (m/sec) . (ml/sec) = 32
2 7 % 28 -
4 12 S 24
A 6 16 w 20k
A w
8 19 0 _ .
- E 1 6 ’ LY
1P 20 - -
12 22 g 12
14 ' 23 x 8
16 24 ‘4 % -
18- al 151820 ‘

ROCKET SPEED (m/sec)

.30 ! .

LN




" What two things does the Bést~ﬁt cutved line on the gfid ‘below iqlf-you about the .
© brightness of the light beam as you get farther away from it? ) .

- o 2

W

@

©

) | . . | - - L
x ° h ) : ”
- -
9
4 .
< .
. . v -
5
)
(/2]
w L e
Z
’—
i ’E _ .-
« )
. 9 ) R
" ' DISTANCE (in meters)
) ! z -
04-Core-19C A spinigig with 3 disks and a string wrapped around its axte is sef into the roller
skate wheels and placed on the track. Attached to the-string is one sinker that can
fall one meter and cause the spinigig to spin. ‘What effect would increasing the num-
ber of disks on the spmlglg have on it§ speed of rotatlon"
04-Core-20C )? Define rmuss. (Hint: Consider how it is used-in the following sentence.) Helen’s
left shoe had a mass equal to the mass of her right shoe,
——
‘04-Core-21C - Hazel pl(.kcd up her purse and put it on the top shelf in the closet. The purse gdmed
' potential energy. What kind of energy did Hazel apply-to the purqe" ' '
04-Core-22C | 1. What kind of energy does a bale of cotton hdve when it is’ hcld ten feet

'~ above the ground by arope? -

2. If the rope is cut and the bale of cotton. falls, its energy (,hdngeq
" kind of energy is it changed to?
" 3. What force acts upon the bale of uotton to change the energy dftcr the
rope isrcut?

-

What

P g o v e g T A R hm e AT e A
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Look’ at t{}'ie diagram’ below. A srﬁ‘a_lf b(;y lif ts'éirock aftd drops it an 4 shell to break

~

;I'L Name the supplier of input en’e'rg{g to the system. ~ e . . g '
2. Name the receiver of output energy from the gystem. S .
K . A L’ Jor e . .- ) X
-~ . . 1 . ‘ .
N . 3 . " )
O s 1
: b ' , . - :
'{‘ , . . \ [} -'_'.
N '- ', :\ . s - . ‘
1, vy f.-' ’ ¢ :f'u? - )._"...:' el oy
3 t
o : . . s .o . . Mo, _’ .
e, . ;- - . 2 . " L 4“ RIS to e R
. o N * \ FL * ~ A [ ,
. r < “ .)..%?'. ;,,,.“-\ . ' . "
~ N ’ " . ‘“ " . ,
¢ " .
RS i ~ .
g « "n\' -
» ‘\. .,
) . . )
‘ l’~
. . X
(X3 f
."“ - .
I 5;:
L i
‘L, . - — v . LA I - —— N ? ’
When a foot ‘moves, it has energy. It can Kick a football. How could the ecnergy of '04-Core-24
the moving foot be measured as-it kicks the ball? .
. The force required to slide a barrel used to block a driveway:is 9.6 newtons. A boy . 04-Core-25C

on a bicycle struck the barrel and moved it 7 meters. How much motion energy did

the boy and Picyclc have if it was all given to the barrel?
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.. 04&Cote’26C ¢ - In the thagram below arrows cotrectly sttow the dnrectlon in which five spinigigs are
e RN - moving, However some of the labels ar mcorrect Lnst the number of each of the
Tl o o me0rreet labels _ : 4
A . " . . - . N _...‘,':.' . :
" SR . 1_-- Ao 30T /’/7 . 9 _
N T T Enerav wcewur Energy supp|ier Energy receuvdr Energv suPpller Enersv receiver ;! -
S \i :". v q b \ ’ g
- DR .
LN
v: k
“ ) <
) ) - '. ’ ., '
. I .o ]' .
T Energy supplier Energy supplier
Lo 2 8 ! 10
Energy receiver = o Ene_l_rgy‘rqc;eiva.r
, . 4 8 v
Energy supplier
6.
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04-Exc 15*1C Ganymede is'a moon of the planet Jupiter. . It is larger tgan the earth’s moon. The

-force of gravity on a 1 kg mass on Ganymede is about 3.44 newtons. On earth it is
about 9.8 newtons.
) 1. If a canhonball were taken from the earth to Ganymede would its.mass
R © change? , T 2
' - ' 2. What would happen to its weight? . S
3. How did you know what answers to give?_

» -

. 04:Exc 15-2C A television camera was takerPto the moon by the astronauts.
' 1. Did the mass of the camera change during the trip?
2. What have you learned about mass that supports your answer?

N N . . . ) F3



Answer both | and.2 beldw by selecting the letter that best completes the sentence

la_Excursion 16, “Forerunners of Space Travel ” tells how eleven men who
lived from 400 B.C. to 1725 A.D. developed Idbds about gst;onomy One
thmg that all of these men did was
“a. uge mathematics to solve problems
b, make bservatnons of planet and star movements
< ¢. contribute new ideas,

-’ . )
.
i
[N . .
. .\
»

. OAExc161C T

in each case. ' T

BT "d. build rockets or spaceshlps o A o R
- 2. Néwton said, If I haye seen further than other men, 1t is because l have
-stoodon the-shoulders of giants.” He meant that  "~." = .
a. Gallleo s telescope helped hlm ta see galaxies no one else had seen. ~
' b. he was short himself but cotild seé'Tifther when §oﬁeone held hxm u;&
.¢. he ¢ould visit. their tombs-and steal their books, - v L
d. he had the: advantage of others’ ldeas and c0uld 1mprove and advance 3 i
them =
Kach of the following four staiements describes a felatib'nship.between the variables’ 04-Exc 17-1C -
-distance and force. . Beside the qumber of each statement, record the letter of the '
. graph below which shows the same relationship. : . S "
L.” As distance incregses, force decroases at a constdnt rate. ' e
2. As distance mereaseq force i Increases at 3 constant rate. L . ‘
3. _As distance increases, force deereaéeq at a changing rate. . ‘ b
- 4. As dlstance increases, Torce increases at a changmg rﬁte.
. MY | | o !
e Graph a ; Graph b °, . ) ’
- 1ok . f' 10 --/ ' o T '
\ . ‘ Rl T 2 vy
, \ : -/
S w N ‘w /
() N O / .
s AN ety . :
8 N ~ g 8 /- L " N\
>, v | . .
O pistance 10 0 pistance 10 __
. ' Graph ¢ : Graph d '
N P s
N /
N\ / N
(& - N » (8]
.« \ @« /
O . O
w N\ TR / %o
N / X
N . I
0 pisTaNce 10 . 0 .pisTANCE - 10




B 04-Exc 18-1C | For each of the follownng fourts'tatements match the letter of each graph that shows '
B - the relationship stated. "Yoi' may iise the letter of & graph more than once: TR
1, When dlstance” increases_ at a COnstant rate, force mcreases at a constant '

rate. - - . ete T L . : . :
_+2. When distance jncreéases ata constant rate force is not changed e N
3. When'“dtstance 1ncreases at a constant rate, force decreases at a constant L Y
Vo rate. ‘ ‘;‘ -
- . ~ 4. When d1stance decreases ata constant rate, force increases at a constant )
AR rate. L t : .
. . . ~ LR N }
Grapha | ! Graph b . . Graph ¢
& \i k - T T i S . A | L * '
. .\"* )".’ i t" . ¢ -
w - T w L “ wl - '
Q AN f"\ 8 . 8 . W
« ' ‘ : :
®) 5 o . (o]
w [V 8 Al , BTN h
{ n ) e
0. ' DISTANCE 10 0 DISTANCE 10 - 0 ° - DISTANCE 10
r .. . " . ‘h ','. v
.
04-Exc 19-1C Two wagons with eggs in them are coasting down the hlll toward a brick wall at the
bottom. One wagon and its content has a mass of 40 kg and a spced of 10 meters '
per ¢ccond. The mass of the other is 10 kg, and its speed is 40 meters per second. ¢
v Usc the formula KE = l/zms2 to answer the following questlons Your answers will
’ be in newton meters, o -
. -Determine which wagon has the greater ktnettc energy . and how much
. - more it has. Show your calculations.- .
. Which wagon would be more difficult to stop? : -
[} 7 ‘
3.3
- ~ ' A
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| Trial | | Trial2”
ﬁ/;verage force of blade o _‘ 7.1 N 83N
Distange blade tip moved 1 0.045m = '} 0.018m. | = .
Work done on cart 0302N-m | 0.140Nm|

).

-

-

forge. C uld this be true? Explain’ your answ&

s

'—"‘F = » RS

. Calvin 'used his. force. measurer as the input work supplier to hié water-clock cart.
.~ When he studied his data, he saw that in Trial | he had used a smaller force than in- "
Trial 2. He then noticed that more work had been done on the cart using the smaller . .-

. 06-Core-2C

y dans

—r

.. Lisa was givu\ a doll 'which talked -when she pulled -a-string on its back. Pulling the

SN

Pl

string winds up & spring which ‘tauses sound as the spring unwinds. She found that it* .
took 1.5 newtons of force to start to pull the string. The force mcreaSed to 2.5
newtons - when the strmg was ful}y pulled -out. The string was 0. 21 m long. What °
w‘na thc potentml energy of -the “‘voice” of the doll whenﬁnt was fully wound ‘up?

795@0;0-30. '

al e N - L

-Operationally define kinetic energjf. : T p

"

05-Core-4C

A motor has just been disconnected from a battery. How can you tell if the motor
pulley still has kinetic Lnergy’ -

A4

05-Core-5C

———

. How can ygu measure the amount of kinetic-energy a moving bigycle has?

' 05-Core-6C

e T r -

“amount. of ene rgy. :
l. Identify by letter the posmon at which the bow had the most potentml
energy. v,

2. ldentify by. letter the posmon Mhnc Cthe bow hdd the most kmetu,
(motion) energy after it was released’, :

.
E A1
/41
A

‘Robin Hood had five positions on his crossbow. Each position had a differen.t;

- 05-Core-7C-




05-Coro—8(§:_"" e An object at D welghs 34N. A second oblect at F weighs 4.8 N B
o o T Whlch of the followmg states the direction of movement: Dto E or F to
. " E? .
el D, Whlch of thte following correctly states the amount. of force acting. to
produce the motlon ‘114N, 82N, qr 16 4 N" o

4.
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05-Core-9C , Look at the tecord below of the movement of a water-clock cart, ‘This record was
~made by a'moving cart which dropped a drop oT‘ water-every two'seconds. ... .- ; '

1. List the letters between which the ca_rt s speed- is increasing.
2.  List the letters between which the cart’s speed is decreasing.
3. List the letters between which the cart’s sqeed is constant.

A B c b E
X ¥ , X ¥ ¥ ¥ X X x X - X x¥XXxXuxx¥
r y T T T T — 1. T 1 )
0 20 30 40 S 60 70 80 90 100
\ y DISTANCE (in cm) - | R
e 4 :
05-00&9-100 ) ~ Laverne placed a ball ‘at the top of-an inclined sheet of glass What force caused the -
- ' bdl] to roll down the mclme o -
05-Core-11C:- -~ Johnny said he could roll a bowling ball all’the way from one end to the other end of

the s_chool’s longest hallway. However, the ball gradually slowed down and stopped
after rolling about 1220 feet. What force caused the ball to slow down and stop?

i

05:Core-12C " An electric can opener is an energy. converter in which eleotrical energy is changed
into useful output kinetic energy. But when output mechanical energy is measured,
it is always less than the input eléctrical’energy. What force.causes yllis decrease?

. . N ’
i .3 ) . -
3q -
. " N *
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1. Wrjte the letter of the choice that completes the followmg sentence best. '05-Core-13C . 7
Wherr 84. newton. meters of mput work is doné by a horse ona treadmlll the S T e
) treadmrll might do - Co | e o o
o -a..-198 newton- meterp of output work - Lo T
Lo b. 84 newton:meters of qutput work.’ R L e
“* "¢, 33 newtoh-metérs of output work. " - . T . LTt T T e
o 2. Write the letter of the reason for your choice. ‘ _ S .
- a. Because input work is.always greater than outpu twork'+ - e P L
'b. Because the horse doesn’t waste any-energy BT N oL
c. Because the treadmill saves work, as a miachine does - = - e B ]
Choose the correct word to complete the followmg sentence. ‘When starting 3 race . "05-Core-14C ~ '
-.ffom a standstill position, Richard Petty. a[ways spins the rear wheels of his Plymouth - ' '
. - racer. The wheel-spinning causes the-temperature of the “tires, to: (stay the same, . . ' .
increase, decrease) ' : ». i e
' - v — . R . N .. .A:‘_' - ' -
. .What are six farms of energy? S . ' ) .. o o 05-Core-15C
Think of the-changes in energy that occur in the followmg situation. A box ' L 05-Core-16C. °
1. is lifted from the floor, ‘ - 3 T
2. reaches its maximum height of: 2 m and stops et ¢ - b . A
3. falls,and,, - . s : L . A
. 4. is about.to strike the floor. ‘ e e ST S
~ For each numbergd step above, select two thmgs from the table below ~ the Ietter LT e ’
-(a, b, ¢, or d) of the phrase which describes the potential energy of the box at that * '
' moment and a letter (m, n,o,0r P) which dcscrrbcs the krnetrc energy of the box at -
the same-moment, . : n , ) . :
Potential Energy \ Kinetic Energy , . -
a. gains potential energy\ 'm. - greatest Kinetic energy ' L
b. loses potential energy \ . | n. gains kinetic energy _ : »
c. lowest'pot_ential energy 0. receives input of kinetie energy
d. greatest patential energy Y p. ‘no kinetic enesgy
N B} ' r
" Describe a method to prove that light can do\work and therefgre is a form of ener- - 05-Core-17C
gy. .Also state what you would need to do to‘measure the amoun¢ or intensity of - : :
light energy. : | SRR I -
- : “ — = - : : FELZRSTIL SV
Miss Duncan the ISCS teacher said that her students :an prove that light i lS aform - . 05-Core-18C 0
of eergy because they use an instrument which works when light energy operates it. ) . o K

‘Name an instrument that shows light is a form of energy.
t'rat work is being done.

11 how the dévice shows

»
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“Geta palm glass, and tilt it until all the liquid is in one of the bulbs. Hold the full

- “bulb gently Yin-your hand, as shown in the plcture below. Be sure the cross tube is--

~ below the bulbs and the empty bulb is higher. Choose the correct answer below
“What causés the liquid to mqve toward the other bulb" .
“ a. Gravity
~ b. Personal magnetism .
¢. Heat eneygy . _ _
d. Sound energy EEN oy /

. . LI s . . .
‘ . : LU . < ) , B o ! . Wy 1 BN
. v

M - ; 5 g - T

""" 0§Core-20C .

o GlVe two ekamples in which elect_r.iéal energy is (;hange'd into kinetic eriergy. .

RS

4'1' -

05-Core-21C

q.' .

Read the, followmg story. Whrle WOrkmg on Chaptor 10, Cyrus put nails into holes
1 and 3 of the force measurer and pushed the cart back until the blade touched the

. nail in hole 3. (You mayylook at a force measurer rf‘you wish.) Then he observed N

the tollowmg things,

. The blade was bent. back o ‘ B
. . 2 The blade went forward (from hole 3 to hole 1), pushmg the. eart "
v ~" 3. The cart lifted the sinkers. . =~ .
. His.partner stopped the cart, but it slipped ' :
“ . 1 4. Thesinkers began to fall, and the gart sped backwards : .
' % The blade bent back when the cart h|t it. A p
| 6. The cart was motionless. ' ' o
i " Beside the number of each step, write P-K if potentral energy eing changed to
_kmetrc energyeand K-P if kinetic energy is being changed t otential energy. Write-
. N 1fthere is no change in the form ofenergy G L L
05-Core-22C Write the letter of each true statement about energy. - .
e a. Energy can be transferred from one system to another

b. Energy can be destroyed.
. Energy can exist in inore than one form:
«d.: BEnergy can be measured by the amoum of space it occupies.

¢

“

e. Energy can be‘changed from one form to another. »
— i —rr
. ' N
¥ . M { . P . ¢
o J 9 ‘o /
. 4

‘e
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Examme the diagram below. : ; -
1. State the form or forms of mput energy shown in the dtagram
2. State the form or forms of output energy shown in the_dragram

L

2

. ﬂ . | "- \\|// En | .. E

of = Lightbulb. -

-

- -~

" water drops 5 ¢m apart. What is the speed of the tdrt in oentlmeters per sccond?

2 o . 154 L

(= ' \
A ' - \ 3
- :“Toaster ’
~ < P
' ' Mixer : ; -
. R s NS
v .. M .-—./. e L 3o i L,
In every rootn in your home there is probably at least one eneng,y convcrter t L 05-Core-24C
1. List three energy converters found jn yaur home. ' R
; After'each, state the forms.of the inputand output energy For example, . " - A T
‘ lrght bulb input energy — electrical; output energy heat and hght N
A water elock drjps 35 drops in 17 seeonds The water-clock cart leaves a’ trail of v - 05-Exe 20-1C

]

il o

Roosevelt, an 1SCS. student, watched a beetle walking around the circumferénce of
a spinigig disk which hung in the rack. He-timed one of the trips around and found ’

it took the beetle 7 seconds. How far did the beetle walk? At what speed was it .
movmg" Youmdy get a spinigig, SO c¢m string, and a meterstick to make whatever

_measurements you need. Show your measurements and your ealculatrons Report

your answer in eentrmeters per seeond V

" < ’ L3

05-Exc 21-1C

.
. - \
‘

The following things are Known about a space missile. oy
a. It has a mass of 400 mass units, - o ‘
b.- Ithasa speed of 21,000 mil@s per houf.
c. It can accélerate’in flight with an additional thrust of 1,200 lbs for 22 sec.
d. It can accelerite ffom O to 3,000 miles.per-hour in two seconds. '

Write the letter of €ach variable needed:to calculate "the missile’s ‘momentum. -

Ce
A

-

05-Exc 22-1C - -

r

>
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** Assumd that t‘hé\eqﬁ’ip_mxerit' shown in t'h/cyalagrftm below is all in good working order. - .

¥ 1. Wyl the motor run? ~

CSwitch . LTLos L L

Battery . \_ ot B J
- <
' D ' ' U Motor -

Q6-Core-1C

:

Get the bottle of blue solution labeled 06-Core-2, Before you finished Chapter 42,

yo‘h identified a material in this same solution which coated the carbon rod reddish
« brown. Which of the followmg aterials was in the solution?

a. oxygen

b. water |,

¢. copper

d

. suifate .
t

06-Core-2C -

-

What is the coating on the carbon rod in box 06-Core-3 made of? It was produced - |

during the activities done in Chaptcr-}2.

06-Core-3C

hA truck battery is connected to a heavy-duty electrical charger. Select the letter of
the sentence below which describes the encrgy conversion that takes pldce wnthm the
battery during the chargmg ' . -
’ a. Electrical eneray is changed into light energy.
b. Electrical enefgy ischanged into chemical energy.
t. Chemical energy is changed into electrical energy.
d. Kinetic energy is changed mto’electmdl energy. *

-

06-Core-dC

What form of energy is stored in a battery?
LA 4

06-Core-5C

Al R 1

1. What hdppens inside a - rcchdrgedble bdttery in a portable tape recordes
sring charging? nay ~ -

. Wher it dlschdrges to the tdpe recorder, ‘(vhat happcns inside the bdttery"
‘4

06-0050-6(‘. '

Qe

P

+ elgctrical circuit? Yod may use a dxagram as part of your answer.

Ldura has a battery, a bulb, and two test leads. What must she do to make a complete |

" 08-Core-7C

o~
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~ 06-Core-8C Gdget | charged ﬂashlxght/{)attew, 2 bulbs and*sockets, and 3 test leads. Usmg, these
: ' " materials, connect the two bulbs~|n a scncs circuit. Show your teacher what you have
' done. - ;
=~
(06-Core;90 e ‘Diagram a circuit which shows a battery, a switch, a bulb, and two motors all con-:
. , nct.ted in series. .
: n L : - =
06-Core-10C For each of the following statements, state whether the eleutrgll devices mentioned

“are wired in parallel or in series with each other. Write series Or parallél on your an-
swer sheet next to the number of each statement.
1. When the switch on a- la)]p is turned off, the light goes out. When the
" switch is turned on, the bulb burns brightly. Hew are the switch on the lamp
dnd the bulb wired? ‘ "

A lamp has two hbht bulbs in it. One, bulb is 60 watts. The other bulb is
100 watts. 1‘he lamp is turmed on, and the 60-watt bulb burns out. But the
100-watt bulb still stays on: How are the two bulbs in the lamp wired? "

3. A toaster and a light are both plugged into the receptaules of a wall out-
‘ let. The toast pops up, and the toaster shuts off. But the light remains on.
How are the toaster and the light wired? '

.-

—

-, 06-Core-11C . Diagram a circuit which shows a battery, a motor, and two bulbs wired in parallel.
. . N ‘ - [
06-Core-12C ° Get the fbllowing: 1 “D” size charged battery, 3 bulbs and sockets, and 6 test leads.

Using these materials, connect the three bulbs in a parallel circuit. Show your teach-
er what you have done. ;

s
N

06-Core-13C Look at the circuit diagramed below. Suppose you added a resistor in series with
- th¢ circuit.  What affect would this have on the amount of electrical energy the

motor and the bulb in this circuit receive?
] ¢
»
A adK 4 ‘ "
'\‘A W ta
‘ 111
: B | —— AL
‘. ; {
) Battery /
: 8ulb
. . ° )
_ A:.“-“" i s
o, -
A Q- - P ©
Lo : 42
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" The amount of current flowing in the circuit diagramed below can.be reduced in 06-Core-14C
several ways, State one way in which the current can be reduced, but not stopped.
P ' , ;
: Dﬂ. FO=~ ,
*Switch .
11 - \ P
.‘Z |
Elactric bell
Battery k :
} L.
( {
. ,'T
Each diagram below represents either a series or a pafallel circuit. On your paper, 06-Core-15C
beside the number of cach diagram, name the type of circuit it sh(_)ws. . |
N |
\
v N ' \ ' i
Bulb ) _
|/
[ —_ Bu'b - ——
: Ny A
111 —N— Motor
E N e’ - g
Battery ' Switch _ L -~ ® )
' Di 1 Diagram 2
'agram . Battery Switch 9
E - v ‘
! " Switch —_— . R
“ Bulb ~-~
A
v/ Motor
\ < .
Battery ' Bulb Battery ~ Switch )
' < Diagram 4
Diagram 3
. \
' J 0
T o
“ .



’ 06-Core-16C The temperature of a resistor rises when electncxty is passed through it. Why does
, . _ this tcmperdture rise take place? ' P
) — - VAR X - T ’
06-Core-17C Look at the diagram below. A piece of copper wire is pldced next to a magnet thal
is hung by a fine string from a support, so that it is frce to move. What will happen .
when the switch is closed? : :

. . ’
v
S . ¢ . . p— .
. \ r - - .
‘. J .
3 .
.

_ ) Wire ‘
v ¢ Battery - . k AN
w Switch
06-Core-18C Describe how changing the number of loops in a coil of wire affects the magnetic
- strength of the coil.
| —
.06-Core-19C Record the letter of cach statement below which- |dentmes a characteristic efener-
‘ \/g&/ l*ncrgy can . _ . :
: ' . betransferred Irom one system to another. , :
C h. exist in more than one forfw. ' . .
¢. be measuréd by speed multiplied by distance.
d. be destroyed. )
. 06:Exc 23-1C This bz'\'ttery. as it is pictured, will not produce enough eloctricity to light a bulb.
: Write the letter of ay change listed below which would enable the battery to pro- '
duce more electrical energy. ¢
a. "Using a beaker rather than a battery jdl‘ N - \ !
L _ . l Using strips made of different metals - 2 )
- / ' ¢. Using a different solution, such as copper sulfate .
. d.

Using two zinc metal strips instead of the carbon and copper strips.

< Ammonium chloride solution

Copper -

r g

‘{: Cirbon -
’
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- Chemical energy can be stored and ‘then changed to other ferms. Wnte the letter of

©any sentences below in which it is posstble to say that the stored chemlcal energy is
_ changing to other forms.

a. The brown coating on,the lead strip in your I1SCS  battery dlsappeared when '

electricity was produced.
b. The zinc metal strip turned copper colored when placed i in copper sulfate
solution and the solution got hot,

¢. The addition of glycerine- to- pdtassmm permanganate ~rcsu.lted in the.v,.f

06-Exc-24-1C

R

YR, Ve,

scattering about of the chemicals.
d. None of those are correct.
) Y . . . i '
Wes measures the volume of a chemical solution, using a calibrated beaker. He gets a 06-Exc 25-1C
volume of 240 ml. Next he uses a volumetric flask, which chemists accept as a more ‘
precise measuring device. He gets a volume of 250 ml. Finally, he uses a graduated
. cylinder and gets a volume of 250.58 ml. Wes says now he knows that the 240 ml .
volume he rdcorded carlier is in error and that the solu’tlon 1s echlty 250.58 ml. L
" 1. Dd\you agree or disagree with Wes? LB e S
2. Wh¥ ' ' .oEy . i,
o g2 7
“Luz plotted points for data she collected using a spinigig. The points were located as < 06-Exc 25-2C
- shown on the grid below. Get grid paper from your teacher. Label the axis, and plot 4
the points as shown below. The draw the bestsfit line for the points.
| 4
\
4.0 ] ‘
< !
3.5 ;
5 .
‘é‘ 3.0 - | \
n . ){ . )P
€ 25 -
@ D { ‘
E - .
‘ 2 20 ’ . : -
IS . O i X .
“‘ i {
g 1.5 —4- : , 1 -
1.0 )
| z
0.5 v ¥
. 4
{

0 % 10 16 20 30 35 .40
INPUT WORK (newton<meters) i

P

& ) : " . 'l . ‘



06-Exc 26-1C

The electrical Qutlets""% lggy’g house are wired in ﬁarallel. Write the letter of the

sentence below that explains what that means.

a. The cnrcult conhtains more light bulbs than if it had been’ wired in senes
b. The TV stove, and air condltloner w1ll not work unless all three are

switched on. A

¢. The circuit permlts the current to flow through any of several posslble
- paths. - .

.d If the TV is switched off, the fan also stops runnlng SRR

. All of the above are correct.

i -

06-Exc 27-1C The following diagram shows a copper wire 'passing through a piece of cardboard on
which several compasses have been placed. On your answér sheet, trace the cardboard
and compasses. Theén, use arrowsgto show the direction the compass needles will
. point when\the switch is closed and electri_city is passing through the wiré.
- 1 [
1T | T
o - Copper wire: . .
. ' A Cardboard
Battery*
) Switch \ .
. e I]
\
/
\
"\
¥
. - _*' L
[P | '
" w b » [} " ‘4’ 6 *
) N
r AY
‘7
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btlx;ut thc answer whlgh is not true of*a scientific model. : 07-Core-1C .
. 1t is an experimental observation, i
. 1t may in some cases be represented by a physical object or sketch, .
¢, It is usetul. _ . '
d. It explains observations, ’
#
Sulut the best answer. Scientific models come into cxnstunw by bung, 07-Core-2C
a. found among data and picced together, : . -
b. ‘thought up by men, using their observations. i
¢. extracted from nature, using microscopes, .
d. discovered in nature, using telescopes.
" Give two things that are done by a good scientific model. " 07-Core-3C
& Sclect the statentent below which best fits your understanding of the models that - 07-Core-4C
_scientists use. A scientific model ' :
a. is not used because it is correct, but because it is useful in explaining ob-
servations and predicting other observations. '
b. cannot be shown to be incorrect,
¢. provides correct answers to all scientific questions,
d. describes what actually happens in nature and theretore is correct, |
2 . - ‘
Electricity is explained simply in ISCS by the clectroparticle model. What are three 07-Core-5C
things that are assumed to be true of the electroparticle in that model?
The ISCS clectroparticle model explains how an ISCS battery is charged. On your 07-(§‘ore-6C

answer sheet, describe the path through the battery-battery charger circuit that we
assume clectroparticles follow. IL“ what happens to the dc;trofmrtulc at cach stcp

A

High energy termmal

e

Low energy terminal

Operating battery charger

07-Core-7C

* T
Dr. Herchel Hebbs, a scientist, wants to develop a new model to explain solar
eloped which can be used to explain
would a scientist decide which model

Can more than once model be d
If not, why not? If so, ho

radiation,
solar radiation?
to use? ;\
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07-(Eore-8C Use the elect,roparticle‘m‘odel to describe what happens during the process of charging
a battery. ' B T ' L
¢ . ~. .
07-Core-9C ‘. Whena charged battery is connected to an electric motor and the circyit is complete,

the motor runs. Using the ISCS electroparticle model, explain how the energy
travels through the circuit and how it makes the motor run.

Fa\
. : L
07-Core-10C Use the ISCS electroparticle model for clectricity £o Aﬁicribc what happens at the
' poles (tetminals) of a battery when there is g complete circuit to a light bulb.
07-Core-11C What does adding a resistor do to the current flowing in a'circuit? Use the electro- .
particle model to explain what happens. x
. . ' o T . . '
07-Core-12C A circuit contains a charged battery, a resistor, and a buzzer.! Which factor in the

list below determines how many electroparticles will pass through the resistor in

fwo minutes if the battery has a good charge?

a. The charge of the battery \
b. The energy of cach electroparticle
’ ¢. The size of the electric motor
d. The size of the clcu‘trOpurtiglcs
- # 07-Core-13C The ISCS electroparticle model does not help you understand several things about
* electricity flow. What are three of them? - 7 " )
‘e . —t — : - ——
\ 07-Core-14C To meastire the current received by a circuit, you must connect an umrpctcr in series
. ‘ ‘'with the circuit. Why? ~ . |
T = L - ] SR
07-Cére-16C Study the diagram below {0 determine how the electricity measurer is ¢onnected in

the circuit. When it is coninected in this mannér, what-does it measure?




- » ]

¢

+ Select the best answer below Aeeepted units of me’s@tnent come mto existence
Qwhen they are :

experimentally discovered by scientists.

b. set by nature. -

¢. found by experience. .

d. defined by people. - _ . .

£

>

07-Core-16C

<

Y T T —

L3

One way-to describe (,lu,tl”luty is to use the eleetropartlcle model Use t'ms mode}'-"'*---~--v—~

to describe what happens durmg the process of charging a battery

..07-Care-17C .
. )

Name the standard unit used for measuring electrical current. 07-Co§3-‘_18C
An electricity measurer is set up to me‘mure electrical energy carried by an electro- ‘07-Core-19C
particle. What is the unit of measurement commonly used? : ' .
Carefully study the setup your teaeher has assembled in box 07-Core-20. As it is OZ;Core-ZOC
sef up itisan ammeter Change it to a voltmeter. Show your setup to your teacher '

Get an JISCS electricity measurer kit, four D batteries in holders, five test leads, and 07-Core-21C

a blank tongue depressor mounted on a %2 kg mass with rubber barids. Using these
materialy, make a voltmeter scale for the eleg__tguty measurer. A7

X

ay ane
N

report your medsurements. Sth your ammcter hookup to your.teaeher
2. Then hook up circuit B. Close the switch and measure and record;t‘he
total current flowing in the circuit. Show your hookup to your teacher,

07-Core-22C -

s

/

‘ o
I ) . .
v, ’ Circuit A o ‘ - 'CircttitB -
1 . . 1 ) -. {"-.
Switch _ Switch
; P . IR Y b
Bulb-— (| Motor y Bulb
Battery Battery, o '
| : } .t ).
Motor = ) ’
¥ M .
*~ .‘r‘ . .
4 3
\ .




- : . ’ . . ' . . . I -
07-Core-23C - _ Look -at the diagram of the electricity measurer .and circuit. The pointer of the
' © . electricity measurer is d(;flecting down, not up. How can you change the direction .
that the pointer of the electricity measurér deflects.?
Battery J
y ramy
- =il N
. q ) ) - , .
U ‘ P , Switch -
- H@n  YREm
Electricity measure; N
e, \S
\ . - .BUlb.
‘/‘ “ ) -
07-Core-24C Suppose another bulb or motor were added in series in this circuit. - What effect
' would this have on the amount of electrical e\njtgy each of the bulbs in this circuit
receives? '
- Switch )
. \ A \
| )
- Il :
Battery ” I )
3 Motor Bulb
‘ ' _ 4 . . _
L . .




An overturned raft in.the middlé of Lake Michigan is all that searchers are able to 07-Exc 28-1C
find after searching for a missing ship. Dropping down to the surface of the lake from '
a plane, a frogman produces a wave which passes’under the overturned taft. Which
of the t'ollowim, statcmu\ts best describes tha motion of the raft in the water? '
lmposslble to answer unless you know if the wavés are movmg away from .
! “ortowards the frogman : :
b. Upand down in nt,drly the same spot
¢. Towards the trog,man :
~d.- Away from the frogman C

Fill a water trough with 2 inches of water, and ['}lace a cork in the mlddle of the 07-Exc 28-2C
trough, Make a series of waves by'slowly tapping one end of the water surface with ) '

a pencil. Does the cork-water system move horuontdlly toward or away from the

wave source, or down t the system move horizontally at all? What, 1fdnyth1ng, travels.

across the water’s surface? :

o

Read the following story. Assumg that both persons are stating correct facts. * ~ 07-Exc 28-3C

Professor A.C. Decy teaches workers, to make series circuits for mechanical dolls.

The professor uses a particle model of clectricity to explain series circuits. This

model is fairly simple and ‘explains all the-observations the workers will make. A

new professor, Ima Volt, is replacing Professor Decy. She insjsts that people learn

a new and more difficult model of electricity to explain series.circuits. Is Prpfessor
\ Volt I'I{..ht to say that because the particle model is incomplete, it is wrong dnd
- should never be used? prlam your answer, :

i

! A .

1 —

Select the best answer hclow’q The positron, one of the smallest units of matter 07-Exc 29-1C
. possidble, is a model proposcdjto explain some ot the behavior of atoms. ‘Most sci- :

ultlsts will accept the positronl model
a. only if they Lhange the observations made before the positron was pro-
posed. \ . \
b. anly if it does not L\uusc a change in the atomic model.
¢. if no other model can describe all known observations.
d. if -thinking about-atoms as made up of small positrons is usctul.

Suppose that in 1970 a scientific journal reported that the wave model for sound 07-Exc 29-2C
- was accepted by most scientists. This would mean that '
a. at least a few scientists had®observed sound-traveling as ‘waves.
b. sound had the cxact properties of a water wave.
*¢. they had diretd progf that sound traveled in waves. ' )
d. thinking about sotind as though it traveled in waves prlamui the ob-
servations made to that date. : .
- ¢. no other model could fit the observations made-to date.
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~ 07-Exc 29-3C . Pretend that nearly all scientists accept the electroparticle model of electricity dK )
‘scribed- in Excursion 29. Select the sentence bélow which best'descnbes one of the \

: thmgs that'acceptance implies. ' : ;

\" ot K A . The model must bé revised to-mcorporate any new observatlons that dont N

i ac it e lhe St S AR ‘Hgfecmﬁf"ft’v‘ o, . e "':,- ¥

- b. Scientists have seen electncx\y traveling a8 electropartncles R

¢. Electricity has the exact propéitigs of an eléctroparticle. o _.

. 1t answers all their questions about, eleCtrfcnty R SRR e e

. None of the above are correct.

2 |

07-Exc 30-1C + * Two wires, A and B, are positioned as in Diagram 1 when the switches are open. Dia-
' gram 2 shows that when the switches are closed, wires A and B will attract each
.other. Suppose that in Diagram 2 in the circuit containing wire A the electroparticles

come out of thebattery through terminal¥ and reenter the battery'th'fough terminal

" 2. : . )
J .
. _ . Through which terminal in the circuit eontammg wire B do the electro- -
. ' ' - partncles come out of the battery? .
, 2. Through which-terminal in thé/ircuit containing wire B do_the electro~ .
- particles go back into the battery?” . /
’ ) .. > . @ ' . . .
Terminal 1 Terminal 2 ' Terminal 3 - Terminal 4 : Terminel 1 Terminal2 ~ Terminal 3 Termiﬁal 4
' ' {
"=
: ‘ T ! [T 1]
| .
. | ‘
! S .
| . '
| . !
A B, . wm ' : AllB i
) g
. 3 |-
. ' ! ,
° 7..-1,../-" ' i , \ '
P4 i \
’_.-/ L. f : —
e 07-Exc 31-1C - Which of ‘the iollowmg statements is the best description of scientists?
. ' a. Scientists™ personalities vary like those of any other.group of people.

b. Scientists are interested only in their suentnﬁc work,

¢, Scientists are a group of people who weré géniuses even as ehlldren.
d. Scientists all wear white coats and thoughtfut frowns. K :

e. Scientists all exhibit behavior patterns like Ampere’s. -

\\ ¥
A .




Two different toy companies manuficture battery -operated, tail-wagging dogs called

Peter and Hank. Each dog tuns on two batteries. Hank wags his-tail more slowly

~but for a greater length of time than Peter does. Are the batteries in' Hank conneéted

_in series or in parallel? . How are the batteries in Peter conmnected? Explam your
" answers, using the electroparticle. model.

07-Exc 32-1C

.

A toy manufacturer decides to improve his talking horse which-operates on two
‘batteries connected in series. The motor that turns the head and the motor that

. operates the jaws can be thought of as two resistors. The new 1mproVed talk\ngv
horse is to swish his tail. This medns a third motor which can be thought of as a
resistor, too, and the toy will use a third battery, wired in parallel. Will a voltmeter

. -reading taken in the new improveds toy horse be more than, equal to, or fess than a
_voltmeter reading taken in the older verston of the toy horse? Explam your answer,

usmg the electroparticle model.

»

-

07-Exc 33-1C

s

A tozy\rpanufacture?-decides to improve his toy walking dog which operates on two
battéries and two motors connected in series. The motor that wags the tail and the

_ motor ~that- moves the legs can be thought of as two resistors. The new, improved
toy dog is to batk.” This feature will be worked by:another motor.— a third resistor.
the same size as the other two. In addition the manufacturer plans to-add a third
battery in series. Will an ammeter reading taken in the new, improved toy dog be
more than, equal to, or less than an ammeter reading taken in the oldér model? .
Explain your answer, using the electroparticle model. :

07-Exc 33-2C

i




; You must connect an ammeter in series with a circuit, rather than pardllel to it, to ' 08-Core-1C
measure the current flow through the circuit. Use the elecxropartlcle smodel to ex- . _ p
plain why:. N : o . _ -"ﬁ-
Suppose you need to Yneasure the voltage available ﬁo a light bulbin a circuit. How g 08-Core-2C s
can a voltmeter be connected into a circuit to obtain this measurement? If you wish, '
you may use a diagram as part 8f your answer. : - S ¢
Study the circuit below. Describe how you could detect and measure voltage at.the - 08-Core-3C

[
motor when the switch is closed. Name any other piece of equipment you may negd. 7 °

" Tell which letters on the diagram show the places where the equipment should be , ¢
connected. -

Switch

Resistor

Motor

- Battery
e

In the diagrdm below, the meters are correctly connected to measure current and . 08-Core-4C-
voltage. Decide for yourself how each meter is connected and whether'it is an am- -
Jneter or a voltmeter. Then, record on your answer sheet the words in parentheses -

: thdt best compléte the statements belo%

l S ) L4 . 3

witch . p—t—. : ,
. —-[ . Motor / . *

' - :l e - ) Meter L _ Lo
| 'Battery /']\ _ - C e - s

4

(o]

v | === Meter K o ‘ ' y

' I. Meter K is copnected in (series, parallel) with the motor. Therefore,
S Meter K is (an ammuter, a voltmeter).
: 2, Since Meter L js vonnected in (series, parallel) with the motor it is
(dn ammeter, a voltmetgr).

PR > v Py A »

oot
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08-Core-5C r +A light bulb receives 1.3 amperes and 4 volts for-10 seconds. Find the total electri- -
_ ' ~cal energy re‘c_eived by the bulb.- Show your 'work, and use the correct units.
= . . . - ‘V_‘ . . - Aa _ \‘. o . t ,_
08-Core-6C - *Choose the correct agsgwer below. What ig the formula for calculating thentotal elec-
. » “trical enorgy supplied in a glven cfrcuit? . o>
4. Volts times amperes divided by- tnme S -
, b, Volts minus amperes minus time v ,
) ¢.” Volts plus amperes minus time ‘
d. Volts times amperes times time I
08-0"9re-70 ) . . Below is a diagmm of a complete circuit in which a 4esistor is connected. Three
K ‘ variables must bé méasured to find the total amount of elevtrical eno{gy recexved by
_ " ‘the resistor. ‘Name them .
,. ' . N . - - g
. _ Z\ , ' : 11l Batfery , y , " o
‘.4- \ o T .
Y 7 ° . H Al
: o ‘ : :{ : " Resi;'.tor' ' S :
s’ . - a
.l N . " » \.___ . — n___/ . T . »
R Switch : L ¢ '
, . g L i i T LA "
) 08~Core\~_80 = " Get the assembled circuit in box ()8-Coré-8(.‘, an electricity measurer, a timer, vq]t’.
' K meter gnd.ammeter scales, and two test leads Disconnect the hattery, charge it, and .
J réplace it ip the circuit. Measure how much@lectrical energy is supplied to the motor -
B in the bulb-motor arrangement jn a fifteensecond period. chort your measure-
. ‘ rmnts and wlcul&tlon% ' o )
 08Core-9C Dr Flowers sunt two studénts to study the insect population in an unsprayed area 0‘1
an, orcha?‘d Thur obscrvatlons are shown in the chart below. :
) - \s .
' _ S_'l‘udénléjo. of ands Eggs Seen] Food | No. of Legs Kinds Seen | Kinds Seen in
. - o e sOf l.n's‘é'cts e \/ﬁ.‘t. o Alone . La.rge-Croii;.)s
: © | Jack heups of - many anything | same onall { many few
) : ' [, cfthem . | kinds . |~ ' 1. :
Clsean (175 -0 T eskinds |15 differ | 6 65 3
§ . -1 1 erent’kinds . o K
_ . of plaiits .
. v - For whit two reasons, do 's_cientists prefer.the kind of obscryations Jean thade?
.. "\
Q y s oL _ ‘ ' T 5' , '
ERIC - - | . T
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-+ From the list below selcct those items in which clutnuty does observable work. . 08-Core-10C

ey

thLtl’lLdl cmrgy N . : : S ne
a. operates an electric lawn mower.. - _
b. lights a bulb. < i g
. c. bperates a motor, K et _. B
' d. operates a radio. o . A
e. operates an clevator. - L "’ U
— ! : - " : — : 7
"lhc diagrams below are of two électrical circuits labeled Circuits A and 'B. Get a 08-Core-11C -~
voltmeter and the materdals to construct the circuits. After constructing the cir- . <

-cuits as shown, measure the voltage across eath entire circuit. Record the voltages, |
*dnd show your setup to your teacher. Be sure your bdttery is chargcd before you
makc your measurumnts o v . : \

L. ) - b
. . \'.'»1

ClrcunA 'Circuit-B - ‘ : . . ‘

» . ) !
Motor
, 111
o . /=I
. ‘) -
4 - . . . ) ’ \
Battery.  .Switch & ° Battery . Switch .
y e _
2~ Clreuits A and B are shown below.  Each contains one ISCS lmltcry and four resis- .'_ 08-Core-12C

lors L()llllelCd hy test leads. However, Circuit A has.more resistance to current
flow than Citcuit B/ All resistors in Circuits A and B are otolhc same type. -Why
does Circuit A have more total resistance than Circuit B?

-

Circuit A ' iy * Cirquit B h »
. : Resistor
:
- ;‘ , . Battery. ¢ .
3 . - : j - ! . Resistor,

111 '

s i —,
A } ' '

, . : Switch o .
Battery Switch o ' ' .
' . ' ’
. 3 -




08-Core-13C

—

Both Circuit A and Circuit. B ‘below have identical components but they are con-
nected dltferently ‘Select the phrdses m pdrentheses which bept Lomplete the sen-
tences. o . .

. 1. In Circuit A, the qurrent ﬂows through (each remstor by-a sepdrate path,_
all resistors one after another).

E3

J ’ . Ih Circuit A, the total resistance to current flow is (less than, g,reater than)
' the current flow in Circuit B. - :
Circuit : CircuitB B
'y . ' *
‘ Resistor. . ’
' ﬂ N 111
4 r
) . o |
] N Da . . .
[-]’——*u:m—)
\ Battery Switch - . ’ j
, | .
. ' e, ‘- N N
e . - . ¢ N
- : ¥ — — ,
08-Core-14C Operationally define battery energy, ysing the cquipment below. (Hint: Remember
that an opcrational definition answers two questions.)
. -»
Motor r , o
R .
’ o o
\ ‘ o .
) o String
. - o v
_ - | ' ETest_ lead ]
- Sinkers *
\ '
\ -
hY .
(
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Consider the following situation in whlch cans of tomato juice represent energy be— 08-Exc 34-1C
ing supplicd from one location to ano‘mr After the numbgr of each questlon rite _ A [
the letter of the statement below which answers it best.

*

A large number of 32 ounce cans of tomato juice are to be removed from the ™
stockroom and plawd on a shelfoh the other side of the supermarket '
1. "Which part of the operation is most like an ampere? B
, 2. Which part of the gperation is most like an electroparticle?
3, Which part of the operation is most like a yolf? L
‘ '\.. ’ . . T . . K
L a. The number of cans a persan can carry at one tlmc ' - e e
b. The age of the juice : ’
- " ¢. The number of cans put on the shelf per hour ' [
e d. Thg number of persons available to move the cans ' ’
. X ¢. The length of time a person works 7 .
There is a'ﬂoor lamp next to lggy’s favorite Jeading chair. Record the letters of all ‘ 08-Exc 35-1C
the variables in the hst below which affect the power received by the bulb whm it is
turncd on. - . e
The bulb releases 20 Lalorlcs of heat per midute. - - '
b The stereo is-turned on. ' .
~¢. Thtre are two other lighted 100- watt bulbs in the room. , N
d. The voltage reading at the lamp is 120 volts. .
¢. The bulb is a soft-white bulb.
The current flowing through the lan}p is one ampere: )
Set up the circuit as shown in the diagram. Be sure you use a freshly charged bat- .~ 08-Exc 35-2C.
tery. Then connect one electricity measurer as arp ammeter and the other as a volt- _
meter to measure the current flow and voltage of this circuit. Calculate the power ‘ A : .
of the uruut chord‘your answer, and show it to your teacher before you dis- ‘
mantle your setup. . o _ BT S
) o . .
[N
’ \ < " * . N
' Switch A . ’
* i ' - ’ : .
Al ‘- hes ——db- J ~ ‘o A
. Battery, Bulb, . Motot ' ‘ .
. » : .‘"
K. ! , D
- . ' ’\\,‘, .
. o . : , ' )
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- 08-Exc36-1C - - The wires in a model race car are all made of the same thickness of copper. The
* : resistance of the wire is 4 ohms when the voltage is 12 volts and the current is 3

amps. A different anodel of this race car is identical except that more batteries are

N

¢ required, thus producing more voltage and '_current. What -would you expect the e
. resistance of the wire to be in this version of the race car — more than, equal to, or

N less than 4 ohms? Explain your answer, using the electroparticle medel.
| _
fl i - - . . -
-' . 08-Exc 37-1C Get the: box labeled 08-Exc 37-1. What will happen it one of the magnets is
= turned upside down? Explain your answer. - ' T
7 : - .& > —— f

08-Exc 38-1C The motor inside the toy lunar rover raises an antenna. What would you need to

know to determine how much work the toy’s motor can do in on¢ minute?

W

.

08-Exc 39-1C "~ .. “Youﬁlu;v'c learned about. clectricity trom activities like the ones in the textbook

: . without too’'much trouble. It was the explorers.who had a hard time.”
‘ You may refer to Excursion 39 from which the abovg statements were taken. .
i ‘ What helps have you had in learning about electricity that the explorers did not
have? . . : . .
_Q‘-. 13 -
/, - ¢ [ ]
S ‘ ',
# \
¢ ~n
]
- ~-a
] * &
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‘ 32: —0 -—_-—Freezing pgint
. Mrs. Obricki went -to the store to buy a piece of cloth. She wanted 50 hands of the 09-Cofe-60"

s
!

' T - - .
¢ : . .
. . . . s

Fill the air piston with water to the: 3 0cc mark Then show your air plston to your -09-Core-1C
. teacher. - Ve , ‘. '
re : ' — - v g -
Box 09-Core-2' contains an air piston partly filled with a liquid. Look.at the air 09-Core-2C.
piston, and record the volume of liquid in it.. L S, : .
Which ot the following will happen to water if you increase its temperature? _ 09-Core-3C
. Its cglor will c,lumgc . : . b
. b It will contract.
c. Its mass will increase. , !
d. Its volume will increase sllg,htly .
: p - —x — — T
A company needs to design a‘device which will show very tiny changes in tempera- 09-Core-4C
ture.and whnh will have the temperature marks on the scalg be rather widely spaced.
Which of the following would ln‘lkt, the best expanding substance for such a device?
a. Alcohol -
) b. Water . : .
¢. A metatrod ' ’
. d. Air - Lo ”
Look-at the diagram below.  Explain why the freezing point of water can be 32° on 09-Core-5C

- . thr\ Fahrenheit scale and 0° on the Celsius scale. .
- v

-

cloth. The clerk measured thecloth with her hand. When Mrs. Obricki measured the
cloth, using her owi hand, it nmnsurul only 48 hands. Feeling that she had been
cheated by the clerk who measured the cloth, shé went to the manager of the store
and complained, What IS ncccssary to avoid such confusion in the future?

k2
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09-Core-7C . , Name the standard unit used by scientists and in ISCS for measuring tempergtute.
‘e If the temperature of water is lowered until it registers' 0°C on the thermometer

09-Core-8C

" shown below, What will happen to. the water? If the water temperature is raised to

register 100°C, tht Wl" ‘happen to the water? \ '
[ ’
~C
=100
-1—~90
-80 e S
.o .. .5.70 g . " . ' {7
R RN &
. ' : . ~50 . o e
; . . =40 . Lo
- I. . . _m . \
-.20 _ N
-0 S S

® |

09-Coref9C

Get a beaker of water. Measure its temperature and report thié temperature to your '
instructor. :

09-Core-10C

Most thermometers are made with a liquid in a tube. Explain how suuh a thermonr

eter works.
- \

09-Core-1 1C_'

Dean couldn’t get the lid off a new jar of model paint, He put the top.of the j jar mto

- boiling water for a few su,onds and removed the lid easlly Why did hLdtmg the lid =~

cause it to loosen? -

09-Core-12C .

John was asked to heat a.sample of liquid water for several minutes and determine
the change in the heat content of the sample. He found its mass and its tempera-
tures before and after heating. Write an operational definifion for the change in the

heat content. .
S )

09-Core-]3c

-y e s

How many calories are rcqulre(l to l‘disb 50 grams of water from 80° C to l00°C in -
three minutes? :

-4
ki p-4

09-Core-14C

A 500 g sample of water was hcdtcd for temuminutes, and the temperdturc was 25°C

" higher than before. What would the temperature change be it a 250 g sample of -

water were heated under the same LOﬂdltlonb for ten minutes?
a. 12.5°C
b. 50°C
¢. 25°C
NN S
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~«~What ar& you measuririg when you use 2 thq;rmometer? N . . 09-Core-15C
€ " Write the letter of the choice’ which names a standard umt of heat, N '09-Core-16C
a. temperafure Y : : .- &
_ b. degree - '
¢. Celsius .
d. calorie X ¢ y .
An. early model for heat assumed that heat was a substance that could flow between 09-Core-17C

objects and whose quantity determined the temperature of objects. You observed
some properties of Iuat that support the heat-substance model. What are two of”

theny?
The diagram shows that the level of water in the test tube was at B before the test 09-Core-18C

tube was heated .in the beaker of water.. After heating, the water in the test tube
" rose to level A The heat-substance model can explain this. From the following list,
select the letters of the four statements which support the heat-substance explana-
tion of how heat gets tfrom the burner flame into the water in the test tubu The
heat substance must '
1. be made up of tiny parudcs
. have mass. ‘A _ : . : L e
“take up space. o o ' .
I. be made of a colored ifiaterial. - ' L . ' ;
be able to move. '
be particles that move only in straight lines, S . A .
be a force, ' ' A . B ’

T

e

b

-~

An enemy agent tries to confuse you by proposing‘ the following théory, H.:) says © . . 09-Core-19C
that the heat-substance model is backwards, and it is really cold which is transferred, :

not heat. When a hot and a cold ()bll.‘(,l..drt, placed side by side, it is the cold sub-

stance which tlows out of the cold object into the hot object and cools it down. The

cold-object gets warttier, not because it gains heat, but-because it loses its LOId sub- A

stance. Use the activities you have done and their rcsulls to defeat- this argumu\t and ? .
keep this false theory from spreading, N : _ . *

T 1 *
d : ' hd - /
. . I ) .
! .

~

- .
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09-Core-20C

4

The objects labeled A, B, and C are ‘made ot alummum Each had a mass of lOO
grams. Assume that A is heated, B is coeled, and C is left at room temperature.

‘Which of the following results would be expected-immediately after treatmrent? .

a. B will weigh more than either A dr C.

b. B will weigh less than either A orC.

¢. - The size of B will not change.

d. A will be largerthan BorC. -

ki

4
-

09-Exc 40-1C

Which of the following characteristics make a liquid a bad ¢hoice for a ﬁlermometer '
used to measure the temperature of water samples?

a. A freezing temperature lower than water’s

b. A freezing temperature higher than water’s

¢. A boiling temperature higher than water’s _

d. A boiling temperature lower than water s .

e. Bothaandc - '

- 09-Exc 41-1C

If you hear the TV weather girl say that the temperature wnll drop3 tomght does
it make any difference whether she means a temperature drop of 5° Celsius or a
temperature drop of' S° Fahrenheit? Fxplam your answer, usmg information from

. the dldgram below.

o Wa_te} o
B 212 _boils —— 100 .
—— 200 [ .
C 190 [ %
— 180 ®
E——”O -
——150 |-
gFE—10 |60
EETIR LT
SE—mw jP—w .
CfP—110 '8
E—100 = 40
= — 30
- N
— — 20
E—60 [
) p— 50 —10
. 3 (o] :_— 40 - (o] »
2 E— Water “——0 !
fteezes

o
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_ Calo_rje‘g are defined ,using water as a standard. Define calorie in terms of water. . ’ 09-Exc 42-1C

Ry

In which part of the world, the North Pole or a South Sea island, would your body 09-Exc 43-1C
need to supply more calories? Explain your answer. " ¢ . :
In each of the following cases, 800 calork;s were supplled to 2000 g of the. substance 09-Exc 44-1C _

. named. Which of them would show the gréatest temperature change"
a. Oxygen, whose specific heat is 0.22

" b. Helium, whose specific heat is-1.24 y
¢. Water, whose specific heat is 1.00 o ' ' o °
d. Neon, whose specific heat is 0.25 - , .o R
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Assume that four containers of water, A B, C and D are placed in cqntact with ~ 10-Core-1C
each other as illustrated.” Select the response below which indicates the diiectlons of
heat ﬂow that occur as the containers touch each other Ignore the heat Yst to the
air., . N -
“a. AtoB, BtoC,and(toD o _ o A
b. AtoB,BtoC,and Dto C c , . T
¢. BtoA,BtoC,andCto D ‘ :
d. BtoA,CtoB,andCto D
v v r
Thc four containers, A, B, C, and D, cach hold the same amount of water, They are 10-Core-2C
plaued in contact with each other inside a box which allows no heat to escape. Ap-
proxxmatcly what will be the temperature m container B after one hour? . "
. Between 60°C and 70°C o ) -
l. More than 70°C .
¢.. Between 55°C and 60°C ' ' S g
d. Less than 55°C . _ ' ' ]
. ' ' ? !
/ ‘ /
o 0 O - . Ca Lo
50°c | 50°C | 90°C | 40°C — U
‘ ’ A B c D« - --/'Il
Suppose that a new substance, X, was found. If it could exist s a gas, a liquid, or'd /10-Core-3C~
solid, in which of the following wouldgyou expect it to be the poorest conductor of _
heat? , _ . L T
a. Solid o .
b. Gas ‘ 3 ‘
¢. Liquid
¢ New York , ‘
e. LitheraorC -
I/I L :
. J!,’ , B ‘ : . \
. i 65

T

/
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10-Core-4C-

/ Solid steel powder

Ted put burners under all threé beakers.-(A, B, and C)at the same time, He also put
thermometers into the beakgrs at equal distances from the heat source, as shown.
1. In which of the bgakers will the thermometer begin to show changes ip -

temperature first?
2."Why?

Thermometer Thermometer ' Thermometer

wBeaker A

Beaker B | - . . Beaker C H

Vegetable oil j . Air

I

1 _O-Core-5(§

»

A teacher asked a team of students to criticize Activities 20-7 and 20-8. The stu-
dents studied these activities. They decided that the balance was so inaccurate that
if there were any small change in mass, it could not.be measured. Suggest a change
in the activities that. would make it possible to detect small changes in mass.

10-Core-6C

Two Y2 kg masses are balanced exactly on the pegboard balance as sﬁown. Suppose

the right-hand mass is heated until it gets red hot. The left-hand nps:.s would
a. not move at all. '

b. move down slightly.
¢. move up-slightly.
d. moéve way up.

Pegboard balance

Gs
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" optics of the eye and prescriptions.

o 1.

. 4

Dr. I. Socket is a professor. He teaches future eye-doctors a model which assumes ¢

~ that .light travels in straight Jines except when it passes from one substance to

another. Dr. Jones, a university physicist, states that light is wave-llke He says that
light doesn’t necessarily travel in straight lines, o SR -
-Dr. Jones says, “Dr. Socket uses a model and equatnom that research scxentlsts no
longer use. The model does not fit all the observﬁho\ns made, and it does not suggest
further predictions.” - '
Dr. Socket answers, “The model I use, explalns all the observations mcluded in the
Furthermore, .the math involved in this theory
is simple and quick. - If I use the wave theory, my students-and I would not be able |
to do the mathinvolved ‘without a computer.” . N,
Should Dr. Socket use the newer, broader model ‘which assumes that
Ilght is a wave-like phenomenon? : A :
2, bxpldm your answer.

™

L . \

- 10-Core-7C

ol

IS

‘Seléct the best answer. In science, models come into existence by being
.a. discovered on microscope slides. = _ .
.. b. found in nature by direct observation. '
» ¢. created ip the minds of scientists. _
- d. produced as part of the data in an experiment. -

. .. AN

1_0-Core-8C

Sclect the letter of the phrase hélow which eompletes thls sentence best Scientists’
use the heat-as-energy model because it

a. provides correct answers to: all questions about-heat.

b. is based on the laws of nature and is therefore correct.

¢. is the only model that can expldm all observations about heat.

d. helps to expldm ob%rvatlons and to. predlet other obsefvations.

10-Core-9C

\

_Scientists use the héat-as-energy model to.explain heat. They use it because

a. at least a few scientists have sgen-heat as energy with their own eyes.
b. heat has the exact properties of a wave,
. ¢. they have direct proof that heat js energy.
d. thinking about heat as though it is energy explams most of the observa-
'tlons made todate,
no other model could fit the observatlons made to date.

?

. 10-Core-10C

b7
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- 10-Core-11C. Heat-as-energy and heat-substance are- /two models used to explain heat. Stﬁdy'the
chart below and then answer the two questiens that follow _ (/
- _ _ CAN BE EXPLAINED BY - i _
‘SITUATION: - . Heat-as-Energy Heat-Substance .

~A ring gets larger when heated. X . , RN X ’

v ._Brass expands when heated. & ' Xx- . - X
Wire doesn’t gam mass when heated. X .
¢ ' “«
o " | Spaghetti tastes better when hot than ‘ | ) - o
. : when cold. : -
' . - L‘ VE : : ¥
RN o5
o 1. Based on the mformatlon in the chart, which is the bette{model" .
¢ 2. Why?- -

. 10—Coree12__C © " The dwawing below indicates the volume of a cert&m object before and after heatmg

ot ~ Using the hedt-substanee model, explain the i mcrease in volume -
>
¢ I* hd 3
c . - - ¢
[ . ’4’-“ *
|
. - | o,
s ___._ Size of object before heatmg .

. ,_- Size of object after heating

£y
L2
-ean e a» e e e

f
'.
’ .
1
Y
N\

.

° y -

10:Core-13C The drawing below indicates the volume of a certain mass of metal before and (1fter"
heating. Using the heat-as—encrgy model, explain how the mass mereased in volume

» v < ’
- L] . - . ’l

A

~

Size of object before heating.

1
'
L
|

i Size of object after heating -

)

o
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Rub your hand rupidly in a small urclc on the du.k or table top. You w:ll notlu, an

etfect on your hand.” : : :
. How long wnll this effect continue if you uontmuc to rub thc surtdw’
.. Explain your answer in tcrms of the heat- ds-cnug,y mogel.

U2

'
!

N

10-Core-14C

Y

e v A _ e

N

Assurie what th energy wulhm a substance called hld\ ¢an be measured and that the -

- substance cin cxrs; as a solid; a. hquul or a gas, depcndmg, on the amount of energy

it possesses. Draw a line on your answer sheet liké the one in the lllmlrdtlon below

to represent’thé different amounts of energy. Mark the place on this line where you

. would expect to Imd ¢gch state oI the” hld\ usmg S for sohd qud and G for
t gab . _ o . -

[ v i

Low enefgy - High-energy

e

'10-Core-15C

. 7
) -t

i

7

The amount of hedt" m a can containing 5,000 ml of water at‘&O ( 1s grcﬁtcf lhdn m
s+ 75 mlof water at 75 \( Usc your heat-as-energy model to explain why tlns is {rue.

2 ! L *

».

‘1 O-Core; 1éC-

<

° E‘;t the heat-as-energy n)odd lo explain the movement of the hqlud ih the thcrmom- .

eter tube when it measurns hol and cold malmdls t\ -, '

"10-Core-17C

- 0 [ . Y
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100 -
80
ENERGY g

UNITS -
40

.

20

) ‘. - B . . L ' Outpﬁtenergv
0 & 25 50 75 - 100"

A -~ TEMPERATURE OF THE AIRPLANE ENGINE

“The solid line on the graph above represents the usable output encrgy of a model

airplane engine plotte@ against the temperature of the engine. The andunt of input
- energy being suppllul toYhe engine is a constant 100 units, represented by the dotted

line across the top of the graph.  As the usable output energy (Imps. what is<hap-
- pening to the input coe rgy l)cm;, supplicd to lhc engine”? -

R

. 10-Core-18C .
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" 10-Core-19C B

+

- In the activity diagramed below",’you were asked to slide the block across the sand-

pap¢r surface. . The input energy it took to, pull the block was groa«@ekttmp%the'
amount of output energy (potion energy) produced. Use your heat-as-energy model
to explain what appears to be a loss between input and output energy. '

° e

Force measurer

-

2 Ny
10-Exc 45-1C While on safari in Africa, group spends one night in a cabin with bunk beds. At
“nightit gets very cold, and afire is kept going in the fireplace. Will those who sleep in
; the upper bunks be warnrer than, just as warm as, or colder than those who are sleep-
ing in thc_ho_tloﬁ'l bunks? "Explain your answer, : '
= —
. 10-Exc46-1C . . A scientific model is discarded when e
a. new observations produce contradictions within the model.
b. an casicr-to-understand model is developed which does not it ullgbscp '
vations. L . . :
‘ . C. a more ’conmliczi’tcd, mathematically-based model is developed.
R d. the developer of the model dics. .
‘\‘ . . . ]

10-Exc 47-1C

Consider the cooling curve, for rubbing alcohol shown on the graph below. De-
scribe the processes that are taking place in sections F, G, and H. ’

"RUBBING ALCOHOL °
s 100 4 F
& \
- -100 4 ‘




X

Which of the tlme-temperature graphs shown below best dcscribcs the cooling be- -

havnor of wafer when it changes to ice?

v
~

Diagrim a Diagram b o Diagramo: . -
100 | 00} ' ‘ '
£ #- 8
3 $
w w
= -
0 L ’ 0 [
TIME (minutes) TIME (minutes) TIME (minutes)

10-Exc 47-2C

o .
J iyl

The Old Mill has a water wheel which is turned by the water passing beneath it. As

the wheel turns, it causes a grmdmg wheel to grind wheat. Has all of the kinetic

energy (motion energy) of the water been gonverted .into the mechanical energy of
the grinding wheel? If not, where did the lost energy go or where did the gained

energy come from?

b

10-Exc 48-1C
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